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He noAJiewMT or/iawcHMto ao o+tmua/ibHoro cooOmcHMn Ha KoH<t>epeHi(MM 

[25 YEAR RE-REVIEW 


SAPATEHE'IHqECKHE ACCOUMlfflfl nUPOTEPMAJIKHUY 
..yPAHOBbIX MHHEPAJIOB B yPAHOBMX MEGTOPQI^flX 
CQBETCKOrO C0D3A 

A. H.Tmkhh,. r.A.TaHaHaeBa, rxrjMffmeB,H.B.MettHEKOB, 

B. A.IIojiHicapnoBa, M.C.Undy;i£ci£afl 

Bje j.en e 

JteiajibHoe HccaefloaaHHe ypaHOBnx MecxopoimeHHfi CoBeiCKoro Cod- 
38 noKa3aao, <jto BeniecxBeHHHfl cocxaB ux BacLua pa 3 Hoodpa 3 eH. M 3 y- 
*I6HH6M nOCaeflOBaieJIiHOCTH <J>OpMHpOBaHHfl MHHepaAOB H MHHepaABHUX 
KoraaoKCOB b liecxoporaeHHHx bhabjicho, wto ypaHOBoe opyseHerae b 
hhx 3aHHuaeT onpe,nejieHHoe jiecxo. Buecie c ypaHOBHMH MHHepaaaui! ox- 
jiaraexca cpa BHHTeabHo HedojiBinoe hhcjio spyrax MHHepajiOB. nocae^Hafl 
rpynna MHepajiOB HaaBaHa b aaHHOfl cxaite napareHeTuqecicbil. 

AHaM3 napareHexHqecsHX accomianK0 ypaHosax MasepaxoB 3 ypa- 
hobux MeoropoxfleHHHx CoBeiCKoro CoDaa ,noKa3aji KaK ocodeHHocxH Kas- 
floK H3 accoiiaamiM, tbb h odmae qepxn, CBOflciBeHHue ypaHOBol! cxa^HH 
MBHepajusamm dojiMiKHCTBa MeciopoTOHna. Pe3yjibiaTn H3yqeHHa napa- 
reHeTaqecKHx accomiapaM ypaHOBiix MHHepajiOB H3JiaraDiCH b HacionmeK 
padoTe, 

OnHcaHae napareHeiHqecKnx accomiaimfi npoH3BeaeHo no innaM xh- 
MHqecKHx coennHemiii ypaHa. nprafliaa oaccH^Hsamu no3Boxmia Biae- 
jiHib napareHe3Hcti okhcaob ypaHa a napar6He3Hc cHJinica Ta ypana.IIep- 
m napareHe3HC, BecbMa odmsipHHfl, noApa3^ejieH Ka paa napareseiHqec- 
ichx accoimaipiK. Buflenemie nocxefiHux npoH3Be^eHo no rjiaBHHu ypaHo- 
buh h napareHHHu c hhmh MHHepaxau. nopfl#oic onHcaHHa oT^eABHux na- 
pareHeiaqecKHX acconnaima oxpaaaex ax pacnpocipaHeHHocxb Ha xeppa- 
xopuH CoBeiCKoro C0D3a. 
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HaciypaH— rajiGHMTOBQfl napareHeTHwecKan accouHuipiH oxapaxiepM- 
30BaHa r XrnanNtueBUM. Mm jkg coBMecTHO c M.B.Mgjibhmobum naHO onn- 
caHHe HacTypaH-Mo^HdfleHHTOBoK napareHeTunecicoE accoimaiyiH. 

r.A.TaHaHaeBOfi onudanu napareHeiimecKHe accouHapnH HaciypaHa 
c KBapueu h impmoM, a larace HaciypaHa c cyjibtpMnaMM Me ah • 

B.A.IIojiMKapnoBoii onwcaH napareHe3Hc cnjiMicaia ypana, a M.C.Uu- 
Oy^bCKoa - ypa hmhht -i;aciypaH -flonoinuoBaa napareHenmecKan acco- 
uwa hm ; 

A.M.Thuikhhhm cociaBjieHo onucaHne HaciypaH-c$ajiepMTOBofl, Ha- 
CTypaH-aHTHMOHHr-MapKa 3MT0B 00 j HacTypaH-raJioreHH^Hofl OpmoopmoBofl), 
HaciypaH-flMapceHHflHofl, HacrypsH-Ka.7ii>nnTOBOii h HaciypaH-KanBUHTOBoM 
c runpooKKcnaMn scene 3a accopHauHM, a Taicse 3aKMoqHieni>HHJl pa3nen. 
Mm see ocyinecTBnnnocb pyxoBoncTBO npn cdope Maiepwana m HarincaHHH 
CiaTBH. 

Mepefl reM kbk npiacTynim k onucaHHio pa3nHqnfcix napareHemqe- 
cjchx accouHanuM ypaHOBLix MHHepanoB b njnpoiepManbHtix Meciopoacne- 
hhhx CCCP, npwBefleM Kpancoe onpeneneHHe ochobhhx TepMHHOB, ynoiped- 
jifieuux b cxsTbe . 

^ ♦ Sian MHHspa JiH3amiH , lion Bianow MHHepajiK3annn mh nOHHMaeM 
nnmenBHHii nepwon BpeMeHH, b reneHHe Koioporo $opMnpoBancn KOMnneicc 
pa 3B0B03paciHLix rHnpoiepuan bhhx odpQ30BaHnMj CBfl3aHHux c onpenenes- 
HHM TeKTOHOMarMaTHqeCICHM nUKJIOM. 

CiannH MHHepanH3apHH . non ciannefi MHHepanHoaunn noHHMaexcn 
0Tpe30K BpeMeHH BHyipn 3iana MHHepa JiH3apnH, b leneHHe Koioporo 
tftopMHpoBajiHCB runpoTepManbHLie 0dpa30BaHHH~-(acHnti,rHe3na, 30 hh Bxpan- 
neHHocTH, MeiacoMaiHqecKHe xena n t.jw). runpoiepMantHHe odpasOBa- 
hhb, ccpopMwpoBaHHue b onHy cianHio MKHepann3a phh, xapaKieoH3yBicfl 
donee vum Menee dnn3KMM BemecTBeHHHM cociaBOM h bo BpeMeHH omene- 
hh ot npyrnx danHft TeKiorawecKHim noflBuraaMH. 

3 .AcconnaitHfl - rpynna cobmcctho HaxonjnuHxcn MHHepanoB, He 3 a~ 
bhchmo ot hx reHe3nca h B03pacTa. 

4* ^apareHeiHgecxafl accouHamm - rpynna coBweciHo odpaaoBaH- 
HMX, K3K npaBHnO, djIH3K00nHO3peMeHHHX MMHepanOB, OTJIOSHBUIHXCH H 3 
onHoM nopmra paciBopoB. 

5 J'sHepauHH - paaHOBospacTHwe BHseneHHn onHoro h tofo ace mm- 
Hepana, omosHBiUHecn b onny ciannio MHHepanH3apHH. 
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1 • n A P A r E H E 3 W G H 0 K M G J1 0 £1 y P A li A 
HtiCTypana w ypaHMHirra 

1 ..HaciypaH=cyjii4>HAHafl napareHersraecKaa accoqHaiuw 
HacxypaH HvrojiMdaeHMOBafl napareggig gecKag accoqMaqHa 
HacxypaH-MOJiHdfleHmoBaa napareHexMecKaa acconnauMH flB Jiflex- 
OAHoa M3 cairn: pacnpocxpaHeHHax b ypaHOBUx nupoxepMaJiBHHx Me- 
et op oxne hhbx CoBexcKoro Coioga. 9rn MecxopoaqeHM wueioi BectMa cxo, 
HUS MMHepajiorMqecKH» C0CI3B, HO pe3K0 pasjiimHK no Mop$ojiorHH py^ 
hhx xeji. Ojj.hh npeflcxaBjieHu THnHMHtiMM xpenHHHHMH rajiaira, spyrne - 
JIHH300dpa3HHMM H CXOJldOOdp 3HUMH pyflHHMK 3aJie2CaMH C paCCeHHHHM 
BKpanjieHHHM hjih BTTOKBepKOBHk opy^eHeHMeM, r^e Burio/iHeHne xpeipH 
pyqHHM BemecTBOM HMeex hbho nowHeHHoe 3HaqeHne. 

BwemaioniHMi! nopoaaMM, KaK npaBiuio, hbjiaiotch HHTpy3HBHtie , 9 $- 
$y3MHHHe h 9(J)$y3HBHo-oca^oqHHe nopoflH KMCjioro, b Mentniea wepe cpea 
Hero cocxaBa paawHoro Bospacxa. nopow,- BMeqanuro pywe xeaa, 
npeTepneBaiox rajipoTepiiaJiBBHfi MexawoppMSM xoH mi hhoK MHieHcuBHo- 
CIH, Koxopua B odmHX qepxax Bupaacaexcfl b xapdoHaTHsaiw, a JiBdHXK- 
saqHH, OKBapqeBaHHM, b noHBJieHHH rH«pocjro* m mupooxHC/iOB acejiesa. 
IIocjieqHHe odyc^oBJiMBaiox noKpacHeHMe BMemaKipx nopon. Ha oxwbhux 
M eciopojcqeHHflx npoaBJieHH He Bee Ha 3BaHHue H3MeHeHM, a xo/ibico He- 
Koropue M3 hhx, npiiqeM B opeone OKOJIOpy^HUX M3MeHeHna qacio ycTa- 
Ha BjiHBaexcB omerjiHBaa BepraicaJiBHafl 30HajiBHocxi>. S xopoino M3yqeH- 
hhx MecxopoaqeHHflx SHjiBHoro Tuna 3Ta soHaJiBHocTB BHpaaeHa CBejyio- 
mMM 0dpa30M. BMemammue nopouu KHCJioro cocxaBa Ha BepxHux m cpeam ' 
ropn30Hxax HeciopoameHiiff, a nopo.un cpesHero cocxaBa iojibko hq Bepx- 
hmx ropMsonxax okojio KOHiaKxa c senna mh odorameHti Co/0, C0 2 Na-0 

b ' K ode ^ HeHH Sl0 2 , ^2° • Ha HHJiCHHX ropnaoHxax Mecxo- 

poxcAeHHit BMemaioipe nopoan Kucnoro cocxaBa odorameHu SlO^O ALO 

tU 2 ,S e odeflHeHH CctO, Na 2 0, MgO . to nopoa cpeanero cocxaBa 

nocjie^HHe H3MeHeHHH pacnpocxpaHHioxcH h Ha cpeflHne ropM30HXbi MecTo- 
poacfleimfl. 

B Mecxopoac^eHHHx scmiBHoro mna qexico BbiqejiHiOTCfl qexupe cxa- 
jtmh MMHepajiM3aqHH, Ha3BaHHiie no BeqymMM MHHepajiaM: l-a - HBapq- 
aHKe P Mx-cyjiBi|)HqHaH , 2-a - KajiBUHi-dapMx-dj^iQopiiTOBaji, 3 -a - Hacxy= 
pa h-mo jim d qe hh x obb a h 4-h - KajjBqHioBafl. HepBHe rbq craw nojiyq M - 
m c^adoe pacnpocxpaHeHae h npe^CTSBueKH npoaMsaiiH 

JJJIHHOli B JjeCflTKM MeipOB H MOIUHOCXBIO B HeCKOJIBKO CaHTHMexpOB. B 
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npoamjiKax h Mjiax bthx .pyx cTa^wfl rjiaBHefluiHMH MMHepajiaMK bbshiot- 
ca 1 -a cxasM KBapu, apceHonupHi, napai, xeMnufl c^a^epm + ra- 
seHHx a xa JiBKOOHpHT , aHKGpnxj 2 -h - KBapp+tJuiioopHT j dapHT, KJlsflO- 
$aH+rajieHHT+xajii>KonHpiiT, ica/iBijHT; 3 -h m wnorsa 4-a CTapa nponBjie- 
HH Ha KHJ 1 BHHX MeCT0p03CfleHHflX OCOdeEHO lUHpOKO. JlHIlO 9THX CTajJ.Hfl 

onpesesflexcn cjiexymmm raaBBefloauii MUHepajiaww : 3-a ciaW MHHe- 
paaH3amiH - KBapp, HacxypaH+MOjnidseHHT, ra/ieHHT, KapdoHamj 4-a - 
aHKepHT, oefio$aH +ra.neHHT+xa;iBKonHpHT, ko/ibuht . CjiesyeT OTueimB, 
mo 3Haqniejii.Hoe KOJinqecTBO KapdoHaxoB nofiBJifleTCB b npoaHjncax w 
mnax oepBux Tpex CTasnii MHHepajni3auMH tojibko b c;iyqae 3a^eraHHa 
hx b noposax cpepero cociaBa, b to Bpeiin Kax b noposax KHCJioro 
cociaBa xapdoHaTOB Maao. 

B uecTopoapHHax c pacceflHHUM BKparuieHHHM opyseHeHnew Haciy- 
paH-MOMdpHHTOBoa MHHepajiH3aijHH HHorsa npepecTBOBa^H oxBapue- 
BaHne BMemaminHx nopos h hx a/iBdnTH3aunH , B pe3ynBTaTe nocjiesHeS 
sesne djioKH BMemaiDinHx nopos npeBpamemi b aJiBdHTHTu. 

Pyjraa ciasna xapaKTepH3yeTCfl HHTeHCHBHoK KapdoHaTH3amie0 
nopos, a x KOHiyr axoft CTasHH npoH3ouuio ouioaceane HacxypaHa, Mo/rad- 
aeHKTa h Hedo/ibiwix xojraqecTB Hexoxopux cyxB$HS0B. rHspoxepjiaJiBHHil 
npouecc Ha Bcex MecxopoxcseHiiax 3aBepiuaexcfl ^opimpoBa HHeM MHoronuc- 
jieHHux MejiKHX nposHJiKOB xaaBUHxa, HHorsa dopHuxa, $jnoopMxa h KBap- 
na c cyaB^HAaMH. 

B napareHe3Hce c HacTypaHou b MecropoxseHiiHX xax xHjiBHoro,TaK 
h BKpaiuieHHoro Twna, xpoaie MOjwdseHHxa , BcxpeneHO 3HaqMTe/iBHoe qnc- 
jio MHHepajiOB. 03 pysHtix ycxaHOBjieHu : nHpux, apcenonupuT, xae0o$aH, 
rajieHHT, xauBKonupuT, KapxassiT, re tht ; H3 bmsbkhx - icaaBUHi. KBapij, 
aHKepHT, MaHranaHicepHT, xjiophth, rnspociiiosy h $jibopht. B oisejiBHUx 
uecTopoacfleHHHX KOJiHqeciBeHHHe cooxHoiueHUfl Messy nepeqwcjieHHHMH 
MHgepajiaMH pe3K0 neHaaTCH, a Kexoxopne H3 hhx He BCTpeqeHH coBep- 
meHHQ, oshPko H3 pysHhix MHHepa jiob Bcer.ua HaHdojiee pacnpocipaHen- 
HHMK HBMKITCfl HaCXypaH H MOJIMdfleHHT. 

HaciypaH Ha MecToposjeaHsix c Ha c rypa H-MosHdseHHTOBHM napare- 
ne3Eicou xapaKTepH3yexcH caMHMHpa3Hoodpa3HHMH $opMauH BHflejieHHH. 

Oh coBMeciHo c flpymMH napareHHHMH eMy MHHepa^aMH cjiaraei hhjih h 
npOSHJIEH paSJIHqHOM MOmKOCIK K npOTHSeagOCTH, JIHH30BHSHHe , H 30 Tep- 
MHUHHe H HenpaBHJIBHOS iJ)QpUH BOBqeHHfl B nopose pa3MepOM so HeCKOJIB* 
XHX CaHTHMexpOB, KOpOHKH H itaeMKH MOIUHOCTBiD OX SO^eK MUJISHMeipa 


ilepeqacseHae MKHepaaoB b cocxaBe »:hs sassoi! CTasuH MHHepajiH3a— 
ithh npHBescHo b nopnsKe nocjiesoBaiejiBHociH hx ouiosceHHfl. 
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fio 5 mm Ha odJKMcax BMeinaroipix nopoji, m paHee Bbi^e^MBuiHxcfl pypux a 
jkhjibhhx MMHepaJiax, HacTypaH raoe BtinojiHaeT TOHwa0mne ipeniMHKK b 
paaflpodfleHHux nopo^ax h odpaayei uejixyio BKpanjieHHocib b hhx, flo- 
bojibho MacTo HaciypaH nrpaei pojib ueMGHia cpe^n od;ioMKOB pa3flpod- 
jieHHux nopofl h dojiee paHHux MHHepajiOB, a HHor#a pa3jipodjieH caM, h 
o(5jiomkh ero iioneic ueMeHTwpyioTCfl bhjibhhmm h pyflHuuw MMHepajiaMM, Bo 
Bcex cjiyqaflx ycTaHaB^HBaeTca xojuiOMop$Hoe cipoeHne HaciypaHa, 

MojiwdfleHHT nocjie HaciypaHa HBMeTCH btophm no pacnpocipaHeH- 
HOCTH py,ZJHhIM MMHepaJIOM, a B OT,H,ejIbHHX y^aCTKaX M6C TOpOKflOHHK OH B 
KOMqeciBeHHOM oTHomeHHM ^aie iipeodjiasaei Has hum. B oahhx cjiyqaax 
b pyflHHx HHjiax MoxwdfleHHi xopomo pacKpncTajuiH30BaH u b BH^.e arpe- 
raTOB tuiacTHHHa thx 3epeH pa3BHBaeTCH Mes,ny noHKaun HaciypaHa 
Cphc.1.) mm BunoaHaei ueHTpajibHyio nacib npoaawKOB, cjioxeHHHx Ha- 
ciypaHOM. B flpyrwx cjiyqaax oh cjiado pacKpHCia/iM 3 C 3 a.H h odpa 3 yei 
TOHKOMeuiyiiqaTHa arperaT,3aJiemiBatoinHft ipemHHKH ycHxaHHH b Haciypa- 
He hm TecHo cpocumHcfl c nocjie£HHM. Taxwe cpaciaHHH npexciaBJunoT 
codoio noHKM vuivi icopoqxM, b Koiopux nepeMexaioTCH chom, cjioxeHHHe 
HaciypaH 02 j u MOMdaeHHTOM. HHor.ua MojindaemiT, saxoaunnnBoa b cpacra- 

HHH C H3C TypaHOM, HaCTOJIbXO CJiadO paCKpMCTa2IM30BaH, MTO OTflejIbHbie 
HH«HBHflyyMH ero He pa3JiHqHMH npM canux dojibinux yBejinqeHMHX mhkpocko 
na. noflodHue cpaciaHHH npeftciaBMiOT codoB, no-BHflHMOMy, MeiaKon— 

^ jioh,h, otipaaoBaBuinficfl b pe3yjibiaie pa c xpH c Ta juim 3a hum reaa cjiossHoro 
> cociaBa. BecbMa qacio MoaHdfleHHT odpa3yei xaeuxH xoMOMop$Horo 
^ cipoeHHH Boxpyr noqex HaciypaHa km BHnojiHaei npocTpaHCTBO Meijty 
hhmh (pnc.2). 

BTopodeneHHue MHHepajiu HaciypaH— mo jindjeHmoBofi napareHera— 
qecKofl accoHHaiiMH, yxa3aHHbie Burae, HaxoflHTCH c HaciypaHOM n MOJindje 
HMTOM B CHe^yiOmMX B3aHM00TH0IfleHHHX. TaJieHHI, KJiettOCpaH, XaJIbKOnHpMT, 
Mapxa 3 mt h nupHT cjiaraM Mejixo3epHHCiHe arperaia, BHnojiHHioinHe rpe- 
mHHKH yCHXaHHfl B HaCTypaHOBHX MM HaCTypaH-MOJIMdfleHHIOBHX XOMOMOp}) 
HHX BHfleaeHHHX. H 3 iKHJIbHHX MHHepaJIOB - KBapil, KaK ripaBH^O, BHJteJIH- 
eicfl paHbme MojiHdaeHMTa ,no 3ajibdaH,naM mn, a ocia^BHae - xa/ibHHT, 
cepuHHi, aHKepm, MaHraHaHKepm , xjiopht, c^jiioopht m rn,npocjiio,n;H - 
BunojiHHior ociaBuieecfl npocTpaHCTBO nocne BHjiejieHMH py^Hux MHHepa— 
hob* Ha pnji;e MeciopojEseHHl! 3a Me ne hh HexoTopae 3aK0K0MepH0 CTH b 
KO^M qeCTBeHHHX COOTHOUieHHHX r^a BHHX M BTOpOCTeneHHliX MHHepa JI03, 

Tax, noHBJieHHe KJieMo$aHa, xa^bxonHpHTa h nupma b HaciypaH-MOMd^e- 
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HKTOBbix ranax MoaceT dbiTB od’BHCHGHo pacTBopemieu z nepeoTJioaceHHew 
3thx MHHepaJioB H3 cociaBa donco paHHzx cy;iL$Mi;Hbix mn upw nepece- 
qeHzz zx HaciypaH-Mojind semjTOBUMH Hz/iaMz. ToqHo Taic&e nacTO npz- 
cyicTBze KajibUMTa b xczjiax TecHo CBH3aHo c cofiopacaHZGM Kajibnza bo 
BMeinaioinHx nopo,na x. 

Ha MecToposjeHHBX, zmgkmizx dojibinyio rnydzHy no naaeHZK) z Ma;io 
3aTpOH} r TUX 3p03HeJS, BHflBJIGHa BGpTZKaJIBHaH SOHaJIbHOCTb, 3aoDqaio- 
maacfl b tom, hto Ha BepxHHx ropz30HTax MGCTopoHcneHZit pyji,H cymecT- 
bghho odoraneHM raneHZTOM z KapdoHaioM, b to BpeMB KaK Ha HzatHzx 
ropz30HTax b hhx mhoto MOjizdflGHzia, Ksapua, xjiopzTa z noHTZ neT 
Ka pdoHaTOB z rajieHHTa, 

B pe3yjn.TaTe juihtgjibhhx z MHorocTopoHHzx zccjiGflOBaHzfl Haciy- 
paH-MOMdii.eHZTOBOfi napareHeTzyecKoM acconzauzz cjtejiaHH c^ejayotuze 

BHBOfiLl. 

1 .HacTypaH-uojizdfleHHTOBaa napareHeTzqecKaa accouzauzfl dujia 
oTjioaceHa pacTBopaMM o^hoK CTaflzz MZHepaHoodpa30BaHZfl MHorocTasHif- 
noro rzspoTepMaJibHoro npouecca. Ka:: npaBzno, 3Ta CTa^HH zhz 3aBep- 
maei rzflpoTepMaHBHuM nponecc b MecTopoEflGHZflx.znM abjihgtch oahoS 
Z3 nocjiej,HHX. 

2. PacTBopu dujiz xzMznecKz 3 ktzbhhmz, o hgm CBZflGTejiBCTByeT 
rzji,poTGpMa JiBHoa z3MeHGHHG BMGiuaiomHX nopo,n, qacTO oqGHb 3Haqzie.iiB- 
noe, a T9KXC& pacTBopeHZG cynBcpzAOB dojioe paHHzx cia^nM b tom cxy- 
qae, Korna ohz oKa3HBaiOTCfl b c^ope B03aoi5cTBHH ypaHOHOCHux paciBO- 
pOB. 

3. MzHepajiBHUfl cociaB rzapoiepMajiBHUx odpa30BaHzft c HacTypaH- 
MOMdii,GHHTOBoa napareHeizqGCKOtf acconzanzeil oqeHb npocTOfl.B hzx 
BMecie c lnzpoKO pacnpocipaHGHHHM MOjizd^GHZTOM ycTaHaBJiMBaioTCfl : 
C<paJI6pHT, raJIGHHT, XaJIBKOnzpHT, nzpZT,djIGOHG pyjj,H - MHHGpaHH, xa- 
paKTGpHHe jyifl oduqHHx nojizMGTafljizqecKzx MecTopoaflGHzii. 

d) HacTypaH-raJieHZTOBafl napareHGTzqGCKafl acconzauzH 

TajieHMT b napareH63zcG c H^CTypaHOM OTMGqaeicH Ha adcojuoTHOM 
dO^BIDHHCTBe ypa HOBHX MGCT0p03KAeHH2 Z pyflOnpOHBJteHHft CoBeTCKOro Cob- 
aa. OflHaKO cojiepiaHze rajieHZTa b pysax stzx MGcropoacfteHaz, KaK 
npaBZHO, Kpa^He H63HaqZT6JIBH0. MCK/IIOqGHHG COCTaBJIHIOT OTflGJlBHHe 
MGcioposfleHZH, b KOTopux rajieHHT Hapnay c nacTypaHow hbjihgtch 
rxaBHGKuizM MZHepajiOM py^Hux rax. B3azM00TH0iDGHz« raxeHHTa c nacTy- 
paHOM Ha 3 TZX MeCTOpOS^eHHflX CTOHb pa3H00dpa3HH, qTO MOryT OTO- 
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(5pa3HTb napareHeraqecKyio accowjawno nacxypana c rajieHHioM, oxnie- 
qeHHyc h Ha MHorHx flpymx ypaBOBHx MecxoposcfleHHJix. 

OraicuBaeMue MecTopox^eHUfl 3ajieraioi b 3$$y3MBHo-ocajioqHux no- 
po,nax, npesciaBjieHHHx KBapqeBHiin nop^wpaira, $ejib3MTaMH, Ty$aMH h 
iy$OJiaBaMH KBapneBtix nop^wpoB, necqaHWKaMH, xy^onecnaHHicaMH. no— 
poflH cmath b nojiorHe duramen h HapymeHii pa^oM KpynHux xeicioHHqe— 
CKHX HapyiDeHH2, K KOTOpHM npOCTpaHCTBBHHO TBrOieiOT 3KCTpy3HH H 
#aflKH KBapueBUX nop^HpOB, ja0KH JpiOpHTOBHX nop$HpMTOB,$e^B3HTOB, 
jiaMnpcxJaipoB h miada30BHX nop^npnioB. 

IIopoju, BMemacipe HacxypaH-raaeHHxoBHe khxu h npoauuiKH, b pe- 
3yjiBTaTe bo3A6^ctbmb rHjipoTepMajiBHux pacTBopoa noflBeprjiHCB 3Haqn- 
TejIBHHM H3U6H6HHHM y KOTOpHe BUpa3HJIMCB B aJH>0HTK3aiUIH, KpaCKOM H3- 
MeneHHH, b MeHtmea Mepe - cepHUHTH3auM. BecBMa npwMeqaxejiBHo, qxo 
dojiBiBHHCiBo pymrax xe;i "cjienHe". 

MeCTOpOWHUfl tiUJIU C(J)OpMHpOBaHH B OflHy CTaSHlD MHHepaJIH3aUHH. 
HaHdojibiaee pa3BHTHe nojiyqnjni HacTypaH-rajiemixoBHe khjih h nporajiKH, 
B HedojiBfflOM KOjmqacTBe BCTpeqeHH xaKxe KajiBUHi-^jiioopmoBHe h k8jib- 
UHioBue npoKHJttKH. nocxe^Hne qacxo pa3Bnxn Ha nposojixeHHH HacxypaH- 
rajieHHTOBHX xkji, npuroeM KajiBHHioBtie nporajiKM odtwHo xapaKxepHu jujia 
yqaciKOB bhk jih hh bq hub HacxypaH-raJieHHiOBtix kuji no npocTHpaHHio u 
naaeHHD, a KaJiti;HT-$jiK)opHioBHe - no BoeexaHHs. Ilepexos HacxypaH- 
raJieHHTOBHX XHA H npOMJIKOB B KaBBHHI-ipJOOpHIOBHe M KaJIBUHIOBHe 
npoHCxo^Mx nyxeM nocxeneHHoa cueHH KommecTBeHHHx cooiHoineHB0 mh- 
HepaxoB, x.e. b xmiax nocxeneHHo yduBaex cosepiaHiie HacxypaHa m 
raneHHia m yBejm^Haaeica KOjinqecTBO KajiBimTa h $nioopnTa ao hx adco- 
jiBTHoro npeodjra.ua huh. 

MHHepaaorHqecKH0 cocxaB py^HHx mb k npoxauiKOB cjiefly»ip0: 
rJiaBHeKniHMH py&HHMH MHHepa.ua mm b hhx BBjiBxnca HacxypaH h rajieHMT, 
KaacflH® H3 xoiopHX b cpe^HeM cjiaraex 5-40# Bcefi MacctJ jkhjilij b nos- 
qnHeHHOM KOBHqecTBe npHcyxcxByex nnpHi (1-10#)$ MOBHdfleHm, c^ajie- 
pMi , daeoafl pyaa, nupaprupuT } xa JiBKonupm f ms pk33ht , imaprapm, 
reiHi h dopHnx oTiieqaioTCfl b KOBHqecxBe aoaeS nponeHxa h xobbko b 
oifieji&HHx yqaciKax km odpa3yiox 3Ha qHxejiBHHe cKonjisHHB . H3 xhjibhhx 
MMHepa jiob b ydHBaionjeM nopa^Ke npncy TCTByDT KajisaHTj cepHnnx, Aaioo- 
pHT, sjihtiiiT, KBapu h XBopwi. XapaKxepHo, qxo b HacxypaH-raBeHHio- 
bhx sHaax pyaHHe iraHepajm pe3K0 npeodBasasi Has mjibhhmhj coflepsa- 
Hue nocjieflHHx cocxaBBBex 3-10^. 
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KpoMe nepe^iMcjieHHHx rHApoiepMaziBHux MHHepajioB, b py^Hux aca- 
^ax odtmHo BdpewaioTCfl od;ioMKH b ro0 mm hho0 cieneHH H3?.ieHeHHux 
BMemacinHx nopoju 

B napareHenmecKofl accoipamm c HaciypaHow k rajieHmoM ycia- 
HOBJieHu Bee nepequcjieHHue Buiue MMHepajin, oflHaico pacnpeAejieHHe hx 
b py^HHx Te^ax HepaBHOMepHoe. no npeodjiaAQHHio iex hot hhhx MHHepa- 
^OB Ha MeCTOpOSC^eHHH MOKHO BiJJtejIMTB H6CK0JILK0 aCCOIlMaUHM MHHepaJIOB 
3aHHMaioinHX onpe^e^eHHoe npocTpaHc TBeHHoe nojioaceHne, nepexojm ko- 
Topfcix flpyr b flpyra BectMa nocieneHHue. 

Husg KpaTKO onumeM rjiaBHtie MMHepajiu, napareHHiie HaciypaHy, h 
MX B 38 HMO 0 IH Ollie HHfl * 

ycTaHOB^eHo, no KpaflHefl uepe, ipn rewepannH HaciypaHa. 

Hando/iee paHHn0 HaciypaH otjiokhach BMecie c rajieHmoM, niipH- 
tom, peace ctfcajiepMOH, daeooH py.zi.o0 h nnpaprHpHiou. Arperaibi, cjio- 
aceHHne nepenHCjieHHtiMH MHHepaJiaMM, BHfleziHjiHct H3 py^oHocHux paciBo- 
poB, no-BHflHMOwy, b BHfle rejia cAo:«Horo cociaBa, KOiopAtf no3flHee 
paCKpHCiaJIJIH30BaJICfl, 0dpa30BaB np« 3T0M BblAGOTHIIH C 3MyjIBCHOHHO0 
CTpyKTypo0 pacnaAa. 

HaciypaH cjiefiymie0 reHepaiiHH pa3BHT Hando/iee uinpoKO. Oh ot- 
jiaraeicji BOKpyr BHAejieHH.0 HaciypaHa nepBo0 reHepaiym, BOKpyr odzioM- 
kob nopoji; h MHHepaJiOB b BH^e KopoweK h icaeMOK KOJiJioMop<|)Horo cipoe- 
HHfl MOmHOCTBD AO 2 MM. KpoMe TOrO, OH CZiaraei npOHH^KM MOI5HOCTBIO 

oi flozie0 MHjiBHMe ipa ao 1 cm, a ^loce omejiLHne nonicH h cpocTKH no- 
neK (pHC.3). BHA8jieHHfl HaciypaHa 3io0 reHepaiyiH b oahhx cjiyMaax 
MOHOMHHepaji&HHe, b flpyrnx - cozzepaaT Mejitna flume BKjnoneHHH razieHma, 
peae xaziBKonupma h HciczuonHiejiBHo pe^ico - djieoofl pysn, mipaprupH- 
ia, MojiHdAOHHia. 

HaciypaH Hawdojiee no3AHe0 reHepamtu odunao neMeHinpyei odJioM- 
kh noqeK HaciypaHa paHHMX reHepanzafl. 

PacTBopH, oTJiOOTBiime HaciypaH, dium arpeccHBHti no oTHouteHHio 
k BMeniax)ne0 cpe^e, o neM CBHAeiejiBCTByeT pasBe^aHHe h aawemeHHe 40 
pyAHoro nwpHTa, Bicpan/ieHHoro bo BMemazoipe nopoau, HaciypaHOM h na- 
pareHHHMH c hum MHHepajiaMti, a Taoce odpa303aHne peaKunoHHBix Ka0M, 
cjio^eHHux ioHK03epHHCT.UM arperaioM cepnimia, KajiBnma, KBapna n 
xBopma, no KomaKiy HaciypaHa c odjioMKawH BMemazoiijHX nopoA, 3aoiD- 
yeHBHHK b HacTypaH-raiieHHioBHx jsnjiax (pnc.4). KoHTaKiH HaciypaHa 
c dojiBniHHCTBOM naparemm eny MHHepaAOB des cne^oB pa3i,eAaHHH, 
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oflHaKO T8KMe MHHepajibi, KaK rajieHHi, ua/iBum h $jidopht, KOTopne 
npoAOJisaM Bu^ejiflTBca nocjie ouioaceHMa naciypaHa, H3peflKa cauH 
pa3Be,naioT h 3aMemaBT HacxypaH. Hhhmh caoBaiiH, ocTaToqHtie pacTBopbi 
nocae BHflejieHHfl HacTypaHa ctaaH HepaBHOBecHu c hhm h <5hjih cnocod- 
Hn pacTBopaiB h nepeoTjiaraxB ero. 

rajieHHT b HacxypaH-rajieHHTOBbix acwjiax Buaeflfljicfl paHBme HacTy- 
paHa, oflHOBpeMeHHo c hum m nocjie Hero. 

BKJiioqeHHfl HaHdoaee paHHero, "flOHacTypaHOBoro" raneHHxa pe- 
MeHrapyioTCfl HaciypaHOM, ho HenocpeflCTBeHHo c nocjie .hhhmh He koht6k- 
TwpyDT, oT^ejiBHCB ot Hero xatlMofl Hepy^Hnx MHHepajiOB , name Bcero 
TOHKoqemyflqaiHM cepnipaxoM, HHor.ua b dMecH c xjiophtom, KajiBpmoM h 
KBapueM. npH 3 tom arperai Hapyraux MHHepajiOB HHTeHCHBHo pa3tbe,naeT 
h 3aMemaei rajieHHT. 

CjieflyioinHfl no BpeMeHH odpa 30 BaHHH rajieHHT Buna,naji oflHOBpeMeH- 
ho c HaciypaHOM, no-BH^MMOuy, b BHfle eflimoro rejia cjiostHoro cocia- 
Ba. B npopecce cxapeHHH 3tot rejiB noflBeprca cjiadoH pacKpucTajuiH- 
3a mm c odpa30BaHHeM MeiaKo^jioHfiHux arperaiOB, b kotophx rajieHHT 
b oahkx c/iyqaax odpa3yei odmitHyio GMyjitcHOHHyio BKpa njieHHocTB b 
H acTypaHe, b flpymx - KOHpeHTpHqecKne KOJUiGMoptjjHHe BHflejieHM, b 
ipeiBHX - MejiKMe BEJiioqeHHH BectMa npHqyajiHBoH popMH. 

Handojiee nrapoxo pa 3 bht rajieHHT, ouioatHBniHtfcfl nocjie HacrypaHa. 
Oh BiinojiHiieT npoMesyxKH Meatfly nomcaMH HacrypaHa, 3ajieqHBaeT rpe- 
ihhhkh jflerHflpaTaiiHH b noqKax, neMeHrapyeT hx odjiOMKH (pnc.3), a 
TaKae odocodjiaeicH b Bujj,e npoanjiKOB moiahoctbio ao 2 mm, cexymux 
HaciypaH. Kax npaBMJio, KOHTaxTN Meatfly HaciypaHOM h no3flHHM rajieHH- 
tom poBHHe, de3 cjieflOB pas'BeflaHM, ho b eflHHHqHtix cjiyqaax dwio ot- 
Meqeno 3auenieHHe KOHueHTpuqecKH 3onaflBHHx noqex HaciypaHa raJieHH- 
tom, npnqeM 3aMemeHHio noflBeprajoiCH rjiaBHUM odpa30M oxflejiBHue koh- 
ueHTpuqecKHe 3 ohkh noqeK. 

JUa rajieHma Bcex oTHocHTejibHHx B03pacTOB xapaicxepHo Hajinque 
b HeM MejtBqa0ianx BKJinqeHHM c$ajiepMTa, xajn>KonnpnTa h djiexjioll py- 
flu. 

Ha onHcaHHH naporeHexMecKofi accopnapHH HacrypaHa c flpyrHMH 
cy^B$Hfl3MH h KapdOHaiaMH mbi ocTaHaBJiHBaxBCB He dyaeM, Tax Rax oto 
H 3ji02teH0 b flpyrnx pasflejiax daxtn Ha dojiee thotihhhx npunepax, 

3flecB ate pejiecoodpa3Ho Kpanco oxapaKTepn30BaxB accomiamiio Haciypa- 
Ha C COHKaTaMH h KBapifleM. 
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Ha ckjihkqtob b accounauHH c uacTypaHou HMdojiee ampoKo pa 3 BHT 
cepamn, b MeHbmea Mepe - ajiBdMT a xjiopnx. BecBMa xapaKiepHo, mo 
Ha 3 BaHHue MiriHepajiu h KEapA odpa 30 BajmcB, no-BMAHMOMy, He nyiew He- 
nocpeflciBeHHoro ouio&eHHH H 3 rHApoxepMa;iBHiix paciBopoB, a 3 a cwex 
BMemaiomHx nopoA KaK npoAyxx hx H 3 MeHeHHH b pe 3 y;iBxaxe bo 3 A 80 ctbhh 
ruspoTepMajiBHHx paciBopoB. 

CepMi;MT b Tex zavi hhhx KOjumeciBax b HaciypaH-raBeHHioBux 
KHJiax h npoacH^Kax oTMeqaexca nocxosHHo. OduqHo oh b BHAe tohkhx 
K aetJOK pa3BMBaeTCH no odJioMKaM BMemamuix nopoA baojib koht 3 kiob c 
HacxypaHOM (pnc.4). B HeKOTopux yqaciicax xhb, r^e o(5m;ibho pa3Bni 
HacTypaH, odJioMKH BiieinaioinHx nopoA HaAejio 3aMeneHH cepimuxoM, Tax 
^jto nocjieAHHK 3aHMMaex Bee npocxpaHCTBO uea^y noHKaMH HaciypaHa. 

B arperaxax BMecie c cepMAHTOM noqm Bcer^a OTMenauxca HedojiBnnie 
KOMqeciBa xjiopMxa (Tuna npoxjiopMxa), MejiK03epHncxoro KBapna h 
KajiMima. 

AjibdHT nmpoKO pa3BHT b BepxHHX wadflx pyAHux xeji, odpasya 
moahhH opeoji aJiLdHXH3aqHH nopofl, BMemaioinHx HaciypaH-ra^eHHioBHe 
bmjih, B caMux HacTypaH-raAeHHxoBHx acMax a^Bdui BcxpeqaeTca hckjiio- 
qifiTe^BHo pexxo h pasBHBaeTCH no BKpaiuieHHincaM KajmeBoro no;ieBoro 
ninaTa b odjioMKax BMemaiomux riopoA. HHoria BKpanAeHHHKH HOBoodpa 30 BaH 
Horo a^BdMia wacTUMHo pa3i>ejiaK)TCH h 3aMemaioTCfl HacxypaHOM, npwqeM 
KOHiaKT HacTypaKa c aJiBdHxou HenocpeAciBeHHHfl, de 3 KaxHx-jMdo pe- 
aKUHOHHux sa0H. A^Bdm odpa 30 BaAca HecKOJiBKo paHBine HacTypaHa, ho 
3aK0H0MepHan npocTpaHCTBeHHafl npjiypoqetiHocTB ajiBdi!TH3a ahh tojibko 
k pyjpHM TejiaM Becaua ydeAHTeABHo roBopnx o tom, qxo odpa30BaHne 
a;iBdHTa reHeTHqecKM cbh33ho c pyA hohochhmh pacTBopaMH. 

XAopHx b HacTypaH-rajieHHTOBBix khabx BcxpeqaexcH b Kpaitae He- 
3HaqmeABHux KOJinqecTBax. no xapauiepy BMAe^ieHufi h B3anMooxHonie- 
hh3 c HaciypaHOM oh noAodeH cepamixy, c kotophm, icaic npaBMO, od- 
pasyex eAHHK2 MeAKoqeuiyfiqaTijfi arperax. 

KBapU B pyAHHX KHJiaX HCKJlKJqHieJIBHO peAOK H OdOCOd^eHHHX 
CKon^eHHfi He odpa 3 yeT. Mejnme 3 epHa ero BCxpeqaioxcH cpeAH arpera- 
tob cepHAHTa. 

Tbkhm odpa30M, napareHemqecKaH accomiauHfl HacxypaHa c raae- 
hmtom flBAaexca ^acxHHM cnyqaeM H 8 CTypaH-cyjiB(|)HAHO 0 accouiiaAHH, b 
KoxopoJi raJieHHT pe3K0 npeod^aAaex HaA ApyniMH cyjiB$HAaMM. 
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B ) HacTypaH-c$a^epHTOBaa napareHeTimecicafl accouHauHH 
C(J)ajiepiiT b napareHeTHwecKOfl accounaunn c nacrypaKOM boclms 
odtiMHaa MHHepan. B He3Ha^HTeji bhux KOJiiwecTBax oh BcrpeneH b rioAaB- 
JIHJOUieM dOJIMJHHCTBe ypaHOBHX MGCTOpoaC^eHHfl COBeiCKOrO Co»3a, OAHa- 
ko MMeioTCH M6CTopoiA;6HMfl , b Koiopux c$aAepHT b napareHe3nce c Ha- 
ciypaHOM BBJiBeTCB rjiaBHUM MHHepajiOM pyahhx ieA. 

MecTopoiA,eHM m pyAonpoHBxeHMfl onHCUBaeMoro inna 3aAeraioT b 
kmcjihx riopoflax, no cociaBy OTBeqaionnix KBapneBHM nop$npaM, rpaHHT - 
nopcpwpaM m KBapneBHM CHeHHi-nop(|)MpaM» 

HaHdoxee TurniqHoJi $opMo8 py^Hux TeA abahiotca ahh 3 h, y kotopux 
ropn30HTaABHHepa3MepH npeoCnaflaiDT Ha# BsprnKa abhhmh , ho HadAWAaioi- 
ch Taiose ahh 3 U, BUTAHyiue b BepTHKa/ibHOM HanpaBAeHHH doAee, neM 
b ropH30HTaji bhom, T.e. npwdAHjicaiomHecH no $opMe k pyAHHM cTO'idaM. 

B eAHHMqHHx cAyqaax M3BecTHhi DOAOodpa sHtie Tejia. Bo Bcex hsbscthlix 
MecTopoK^eHMX m pyAonpoflBAeHHAX pacnpeAeAeHHe ypaHOBofl MHHepa ah- 
3aiiM b npe^enax pyaHnx ieA iniOKBspKOBoe « 

B MeCTOpOSAeHHHX, ABAAiOmMXCH TMIIHqHHMH, yCiaHOBAeHH rHAPOTep- 
MaAbHtie MMHapa jiti qerupex cia^Hfi MMHepaAH 3 auHH. 

K nepBoa ciaflHH oTHecenu BKpanAeHHue nupHTOBue 3 ohh bo BMenia®* 
nmx nopoAax, a Taxse mcakhg OAMHoqHtie KBapneBne npoaHAKH, HepeAKo 
coAepiamne HedoABioe KOAHqecTBO bkakhshh^ nupma. Biopaa ciaAHfl 
npeACTaBJieHa npomicaMM KBapij-dapmoBoro, dapmoBoro h dapm-icap- 
doHaTHoro cociaBa co SHaquTeABHHM KOAHqecTBOM c$aAepma, raAeHma 
h HedOAbuiMMH KOAHqec TBaMH mipma, xaAbKonwpwTa, dAeKAog pyAU. Kap- 
doHam OTHOCHTCH k :rceAe3ncT0My poA0xpo3HTy, MaHraHCMAspniy h k3ab- 
umy. IIocjieAOBaTeABHocTb bha6ji6hhh MHHepaAOB CAeAyiomaA: KBapntiT, 
nHpuT, dapm, xeAesHCTH^ poAOxpo3nr h mb Hra hcm as pH t , cyAL(|MAU 
(ra AeHHT , c^aAepm, xa alkomipht) , KaAbuni. K Tpeibeii cxaAHH otho- 
chtca HacTypaHOBtie pyAHne xena, onncaHHue Hnse , SaBepuiaeTca (popMH- 
poBaHne MecTopoaAeHHa MeAMMH dapm-KapdoHa thhmh, aHicepwT-KaAbHHTo- 
BhlMM, KaJIbt(HTOBUMH M KBapiJ- CyAfc$HflHUMH ripOMAKaMM. B KOAH*ie- 
CTB e HHOIv- OTHODie HHH MMHepaAH HaCTypaHOBOfi CTanilM MMHepa AM3a L{HM 
pe3K0 npeodAa.naioT HaA MMHepajiaMH Apyrax cteah^ ,BMecTe B3HT£K. 
HacTypaHcoAepAiauiHe nposMAKw HMeioT uepHufi i^BeT ,HanoMHHaiotn M & 
.MapraHLieBije pyflH, m MaccuBHoe cjioaceHHe. MaKpocKonHWecKMivi na - 
dJDOASHHeM b pyflax BHAeAHTb KaKMe-AMO'o MHHepajm yA^eTCB awiiil 

HHOrAa W C dOJItmHM TQ yAOM . ^eTaABHHMHE MUKpOCKOmmeCKHMH KadAiO- 

AeHMHMH ycTaHaBAHBaioT ca c$ajiepMT, HacTypaH, raAeHHT, rmpm , 
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KaJIblJVIT , (JlJIIOOpUT , MOJIHdfleHIlT , KBapit, cypbMflHO-MBMIbflKO BUS Cyjlb 
<£ 0 C 0 JIW CBUHIJia, XJlOpMT, XajIbKOIIMpHT , MapKa3MT . 

MnKpocKoimecKoe H3yqeHne noKa38Jio,qio riporaiKH dojiee qeu 
Ha 60^ coctoat H3 c$ajiepiixa, b koxopom b 33M6thom KOJinqeciBe BCTpe 
HeHH HaciypaH, rajieHHT h b MeHtineM MOAMd^eHm. OciajiBHue MUHepaan 
- XJIOpHT , XaJIbKOnwpWT, CypbMflHO-MLIUlbflKOBUe CyAb$0C0JIH CBPIHUa,KBapU.. 
Ka JibitHT , tJjjiioopwT - cocTaBJiBKiT b cyMMe He do;iee 3-5# odseMa smabhoH 

MaCCH. 

IlepeHHc^eHHHe MHHepajiu HaxoAATCA b TOHqaameM cpaciaHHH apyr 
c apyroM. Ohm npetfCTaBjieHu kojiaomop^hhmh fleHflpHTOBHMH odpa30BanHA- 
mh h peace Kpwc T8 jinnqe cxhmm oepHaMw, nMeaipMH come h iHCAMHue ao- 
jih MHjuiHMeTpa b nonepeqHHice. 

HaciypaH b cociaBe nporauiKOB no pacnpocipaHeHHociH 3aHMMaei 
BTopoe MecTO noc^ec$ajiepwTa . PacnpeflejieHHe ero b ®wbHo2 Macce 
KpaiiHe HepaBHowepHo. MaKpocKonnqecKH HaciypaH oTMeqeH b eflWHHHHLix 
cjiyqaAX. Oh npeaciaB^eH HenpaBMBHoii (|)opmh BHflejieHHAMH He do;iee 
1-2 mm b nonepenHHKe cpeju; c$a;iepHTa h tohkwmh KaiiMaMM no 3ajii>daH- 
aaM MejiKnx; npoiHAKOB, neHTpaJi&Haa qacib kotophx BHnojmeHa KaAbijH- 
TOM. 

B noMpoBaHHtix uuin$ax HaciypaH name Bcero Had;no,najiCA pacceaH- 
hum b aJaaepiiTe, rxe kjia Hero xapaKTepHu noqKOBnjtfme ko/ijiomop$- 
Hue BH^ejieHHfl , HMeioipe corae h necaibie kojih MUjiaMMeipa b nonepeq- 
HHKe (pnc.5). HadjnofleHHH Ha* BsaHMooiHomeHnaMii Haciypana c flpyrH- 
mh MMHepajiaMH pyflHHx nporajiKOB npKa3HBaioT BecbMa npoTKBopeqHByn 
KapTHHy. ^auje Bcero HaciypaH Bbiflejiaeica nepBHM j cy/ii-^nurajieHHT, 
c<JiajiepHT, MojindfleHMi - OKaMMJiHioT noqKH HaciypaHa h BHnojiHaioT Tpe- 
mHHH b hhx. OnHaKO Hepe;iyco ncqKH c^aaepnia h fleHapma raneHma 
HBJiflKTCfl neHTpawn, BOKpyr KOTopux $opMHpyioTCH noqKH HaciypaHa 
(pkc. 6). CKa3aHHoe 3aciaBJiaei cquiaib, hto cyjib$H,n,bi BHuejiajincb 
djiH3K0 oflHOBpeMeHHo c HaciypaHOM h Hf/iewi HecKo.ibico reHepaimfi. 

CcfraaepHT HB^eicH HaHdoaee pacnpocipaHeHHHM MHHepajiow pya- 
hhx npoacHMOB. Oh npe^ciaBjieH komomop$hhmh, name Bcero noMKO- 
BHflHHMH 0 dpa 30 BaHMflMH, pese MeJIKIIMM KaMM8MM. UBei C(|)a^epHTa Me- 
HneiCH ot qepHoro, xapaKiepHoro rjix paHHHx ero reHepannii, ao wejio- 
Bo-xejnoro, cBoKciBeHHoro no3flHHM reHepannaM. H 3 sjicmf htob— npuMe- 
ce2 b ctpaAepme, He3aBHCMMo ot ero uBeia, onpe^eneHn to/i&ko fleca- 
Tue flOJiH nponeHTa KaflMHH h scejie3a. Ctoab HM3Kne KOJiHqeciBa Ke;ie3a 
3acTaBJiflioT npeflnojiorarb, qio qepHua UBei MMepajia odbacHaeTCfl 
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TOHKOflucnepcHHMH BoioqeHHHMH HacTypaHa h flpyrwx py^Hux MMHepajiOB . 

He ocxaHaBJiMBaacL Ha oriacaHwa ociaabHux MMHepajiOB, eme pas 
noji.qepKiiBaeM, mto m3 BexpeqeHHHX b napareHe3ace c HacxypaHOM pac- 
npOCTpaHeHHUMM HBJIfllOICfl TO/IbKO C$a;iepWT M HaCTypaH. B nOflHHHeHHOM 
KfMHqecTBe Haxocuflicfl xaiue ra;ieHMT h MOjiadneHHT, OcTa^bHue MMHe- 
pajin wrpawT HaqxoatHyio po/ib. 

r) IlapareHeTHqecKaH accouaamiH iiaciypaHa c cy/ib$Mi;,aMH i.ie am 
3tot napareHesMC nojib3yeTCH uuipoKHM paciipocTpaneHneM 11 a pa - 
je MecTopoifleHHH CoBeTcxoro CoiD3a. 

Haadoxee xapaiciepHHe a xopotuo H3yqeHHbie MeciopoacfleHHH pac- 

nOJIOKeHhl B KMCJIbIX 3 (|Kpy 3 HBHHX, MeJIK03epHMCTHX rpaHHTaX H ftMOpMTaX. 
MecTopo»:aeHHfl saHHoH napareHeTaqecicoft accoaaauKa c$opwpoBaHH b 
HecKOAbKo cxa^ail MHHepa/iH3aitKH, npextcxQBJieHHHx maim pa3/iaqHoro 
cociaBa. Ilx mokho crpynnapoBaTb caeflyiomaM odpaaou, 

K nepBOft cxaaaa othochtcb KBapueBue acajiu, coflepacamae Hedoab- 
uiae KOJiHqeciBa BOJibippaMaxa, KaccHTepuTa, meejiaxa, iiHor.ua Maniexaxa, 
anaiHTa a aHTMMOHma . Ha MHorux Meciopoac^eHHHX huu naHHofi ciawi 
OTCyTCTByiOX. 

Ko BTOpoK CTaflMH OIHOCflTCfl K3apU-CyjIb'PHHbie XKAU, B KOTOpyK) 
BHflejiHAacb doHbinafl qacib cyjibfJauoB, a b HeKOTopux MecTopos^eHiwx 
xaicace rewaTHT. Ha oxhhx Mecxopo^eHanx b cocxaBe mn. npeod/iaflaiox 
BHCwyxMH, BHCMyiOBbie cyaKpocoaH, xa/ibKoriapax, reMSTHX a opxoKJia3; 

Ha apyrax - c^ajiepaT, rajieHax h apceHonupuT; na xpeibax ace cyab- 
(jpa«u npeitciaBjieHU aaiub HedojibmuM KOJiaqeciBOM napaxa. 

K TpeTbefi ciajiaa oihochtch KBapueBbie, KBapn-dapHioBue,dapHio- 
Bue, (5apaT-KapdoHaTHHe a xapdoHaTHue mnu, coaepsanae pa3aaqHne 
KOJiaqecTBa raaeHaxa, cijaaepaxa , xajibKoimpiiTa a djieiuiHX pyA* 

K qexBepioa cxajaa othochxch HacTypaH-KapdoHax-cyjib$aAHue npo- 
acajiKa.nocjie^Hae noBCio,ny 3aKaHqnBaE>T npouecc (JopMupoBamw ueciopox- 
aeHatf, HaKJiaJtuBaflCb Ha dojiee paHHae 

SkKjiu paHHHx cxajpil MaHepaJiH3auHH HMeux oduqHo 3HaqaTeabHue 
pa3uepuj jyiHHa ax H3MepneTCH iiepBHMM necjmcaMM Mexpos, a moeihoctb 
. nocxaraei 1-1,5 m. HacTypaHOBue npoacajiKa pe3Ko oxjiaqaDTCH ox Hax 
He3HaqMxe^bHHMH pa3MepaMa: moiuhocib ax peaico npeBhimaex 1-1,5 cm 
npa fljiHHe b HecKOJibxo flecHXKOB caHiwMexpoB; 

EopoflH, BMemaomae pyAHue shjih, Ha Bcex MeciopoacffeHiwx no,;,Bepr- 
jiacb MHTeHCHBHOMy raspoiepMaBbHOMy MeiaMop$H3My. W3MeHeHae nopoA 
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Bupa3M^ocb b paaBHTHH no nepBimHtiM MHHepa/taM KBapna, cepHUH- 
Ta, xaopHia, icapdoHaxa, a Ha HeKOiopux MecTopoacaeHHHX TaKie KanH- 
eBoro no;ieBoro wnaTa. 3to H3MeH6Hne npeamecTByex HaciypaHOBoifi 

MMHepaxHsaqM. CneipimqecKoe H3M6H6hm@ BMemaumax nopoa, cbb3bhho6 
c HacTypaHOBtit^M npoMjiKaMH, BtipaieHo xojibko hutshchbhum noKpacBe- 
HweM, odycjioBJieHHHM noBBJieHneM b nopoaax TOHKopacnujieEHux okhchob 
iseneaa. B ot^gjibhhx caynaflx oTMeqaeicfl xjiopHTH3amHfl BMenamiMx no- 
poa. 

B napareHeTunecKofl accoimainiH c HaciypaHOM ycxaHOBnemi caMO- 
poAHHe BJieMeHTH (Meat, BHCuyi, cepedpo), rerni, reMainx (mapore- 
MaiHT,), XaJIBKOriHpWT, Mapxa3HT, dOpHHT, X8JIBK03HH, KOBeJIJIHH, c$a- 
JiepHT, raJieHHT, TeHHailTHT, BIlTTHXeHHT, MOJIHdfleHMT, Ka;jbipiT, H3peA- 
Ka KBapp, xjiopHT, rojiomht h dapm. PacnpeaejieHHe 9 thx MHHepaaos 
b nposHjiKax c HacTypaHOM KpafiHe HepaBHOMepHoe. 

YCTaHOBJieHO, MTO COCTaB np05£MJIKOB C HacTypaHOM HaXOflHTCH B 

npauofl 3aBHCHM0CTH OT COCTaBa 5IHJIBHUX Odpa30BaHHS HHH nopoa> B KO- 

TopHx ohh sajieraroT.IIpoiHEM HaciypaHa c cyjii4>HaaMH Mean odHMHo 

3a;ieraiDT b nopoaax hjih xcnjiax, coflepacanmx BKpanaeHHocTb xaJibKomapH- 

Ta.Cpeflw nopoa, odorameHHHx nupnioM , b accouHaunH c HacxypaHou 

npeodaaaaex Mapica3MT, a b nopoaax, deaHnx cyjib^maaMM, HaciypaH ac- 

couHnpyeTCfl npeHMymecTBeHHo c Ka^biwiOM. 

* 

OcodeHHo omGTjiHBO oia 36KOHOM6pH0CTB npoHBHaacb Ha Mecxopoa- 
fleHHHX, 3aaeraK>mHx b khcjihx 3$$y3HBax. Ha oahom h3 hhx Hadjnoaaex- 
ch 30HaJiLHoe pacnpesejieHne MHHepaaoB KBapn-cynb$naHoH ciasHH: uhhb- 
pann uewi h BHCMyia cocpeaoToqeHH npeHMymecTBeHHo BdnH3H coqaeHe- 
hhh pyaHoM 3 ohh c py aoico h T poa npy lODiHM pa3aouoM, 3a npeaeaaMH soxo- 
poro iunpoKO pa3BHTu nHpHT-reMaiHTOBHe mu. C raydHHofl KonnqeciBO 
nwpHTa yueHMiaeicfl, n xvljiu coaepacai raaBHHM odpa3ow reMaini. Ana ho- 
rHMHan 30HajibHocTb HadTOflaeicn h b pacnpeaejieHHH napareneTHqecKHX 
accounauuM HaciypaHa. OTi.ieqeHHaH 3aKOHouepHocTb HjiJiiocTpHpyeicfi 
pwc.7. 3Ta ocodeHHocTb bo MHornx cnyqaax, no-BHanMOMy, CBH3aHa 
c nepeoiHoaceHHeM cyabifiHflOB ypaHOHOCHHMH pacTBopaMH. OaHaKo noflBne- 
hh 8 3HaMHiejibHLix KOMWCTB cyjibi|)HaoB Mean b napareHe3Hee c H^cxy- 
paHOM He Bceraa mosho od'BHCHHTb hx nepeoiaoxeHHeM b pesynbiaxe 
B3aHMoae0CTBM pacTBopoB c MHHepanaMH BMemaomea cpeaa. TaK, Ha 
HeKoiopux pyaonpoH3JieHHHX b napareHe3Hce c HaciypaHOM yc ia ho B aeHti 
3HanHTeabHue Koaw-;ecTBa xa^bKonnpHTa h dopHHia npH noniH noxHOM 
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OTcyiCTBMM kqkhx du to hh dtuio cyjibpuflOB mb«h b acM/iax dojiee paH- 
HHX CTaflHfi UHHepa^H3aE[MH. 

HHxce npHBopxca KpaTKafl xapaxiepHc THua rjiaBHetax wuHepa/ioB 
cxaraiomHX npoacHjiKH c HaciypaHOM. f 

HaoiypaH xapaKiepH3yeTcn kojibomop^hlim cjioaceHHeM h odpa3yei 
KopoqKM, rjpoKMjiKH, noqKH h c$epHqecKHe BHflejieHHH. 

_ Kaa&ipiT - oflHH H3 Hawdojiee xapaxiepHux cnyTHWKOB HacxypaHa. 
h HMeex poaoBaTyio hjih aejixoBaryio, peace KHpmurao-KpacHyx) oKpacKy. 
Hato^aeicfl HecicojiBKO reHepaijHfl KajiBpma . HaHdojiee paHHJiH H 3 hhx 
npe^mecTByei ouioaceHHio HaciypaHa, ocxaji&Hue qepeaywrcfl c hum. 

THaporeMaTHT Handojiee innpoico pacnpocipaHeH b napareHexwqe- 
ckoH accopHauHH HaciypaHa c canopoflHhiMH ajieMeHiaiiH h okhc^mh xe- 
Jie3a ’ peace BcipenaeiCH b accomiamra c KajiBqmoM h cyjiB^aMH. no 
speMeHM BH^e^eHHH MHHepaji 6nm ok k sajimmy paHHux reHepamifi, me# 
niecTByiomeuy BH.nexeHto ocHOBHoa Maccu HaciypaHa. rnaporeMaTHT od- 
pa3yei TOHKHe xjionBeBHAHue u Hroji&qame BtiaejieHHfl b KajiBiyiie , 
OKpaoiMBaH ero b KHpnMqHo— KpacHHfl itBeT. 

iDHpoKo pacnpocipaHeH b nporajncax HacTypaH-KajiBijHTOBo- 
ro cocxaBa, peace BcipeqaeicH b nponunz Haciypana c cynB^aMH 
^ uem. Oh odpasyei c$e P HqecKne BmejieHHH b KaJiBunie h HHor^a xop- 
^ poppyeTCfl donee no3,nHHMH MapKa3HiOM h xajiBKonupHiOM. 

| jaMQpoAHaH MejtB h c aMopoaHafi bhcmvt yciaHOBjieHH toji&ko b ot- 

^ aejitHux Me c rop OHfle hmh x , Ohh BcipeneHM b Bane Mejirax fleHapuioBHfl- 
HHX HJIH H30MeTpMHHHX BHUeneHHlf, 3aKJIK>qeHHHX B HaCTypaHe HUH Kajlb- 
mixe (pnc.8). HacxypaH, coaepacaipi! caMopoflHyD MenB h BHCMyi, He- 
peflKu nepeceicaeTCfl tohkhmh npoacmncaMH xajiBKonHpuia h npyrnx cyjiB- 

$HflOB, mo CBH^eieji&cTByeT 0 do;iee paHHeM BHjiejieHHH caMopoamjx bh- 
^ejieHHH no cpaBHeHHio c hhmh. 

sadjiioflaeTCfl b BHue noqeK h njiacniHOK cpenn Haciy- 
pa H a k Ka^tHHia. Oh HHieHCHBHo aaMemaeicn dopHHioM h xbhbzoiihphtoii 
c odpa30BaHH8M nceBfl0M0p$03 no Heiiy. 

^H°. 3HH accoqHHpyeica c xoBeuraoK hjih odpasyex kojmomop*- 

HO-30H3 JIBHLie HOHJEH C HaciypaHOM. OH OTHOCKTCH K pOMdHqeCKOS MOflH- 
3 >hk0 hhh j BtiflejineTCfl nocjie KOBeflJiHHa, ho XO dopHHia h xajibKonnpHTa 
Koiopae ero 3aMemaioi. Ha HeKoxopax MecToposjieHHflx 3ioro rnna 
Xa JILK03HH flBJIfleTCfl TJiaBHtlM MHHepaJIOM, aCCOHHHpyiDniHM C HaexypaHOM, 
jg- p ? HT 0(5 PasyeT nceBjtoMop$o3u no KOBejuiHHy njiaciHHqaxoa 
$ 0 PMH c TpemHHaMH OTfleJIBHOCTH h pejiHKiaMH KOBeJIJIIIHa . Peace BHuejifi- 
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exCfl B BHfle CaMOCTOHTe^BHUX KOJIJ 10 M 0 p$HUX BHfleJieHHM, B KOTOpHX TOH- 
ko nepecaaBBaeiCH c xaiitKormpHioM. B Taiuix 30HaxtHHx noqicax 30 HU, 
cjioxeHHue dopHMTOM, odHqHo coaepacaT pemenaxHe bpoctkh xajiBKonn- 
pwia. OpHeHTMpoBKa njiacTHHOK xajn>KonnpnTa pa3Jin<raa b pa3JiHHHux 
3 epHax dopHHTa, duaroflapn newy cp3flaeTca cBoeodpa3Hoe "nepucioe" 
CTpoeHae noneK (pnc.9). Peuiexqame cpacTaima dopHHTa c xa/ibKonn- 
Phtom thiiihihh pa oimcaHHux b amepaxype cipyKiyp pacna^a iBeppx 
paciBopoB. HHor.ua HadjicaaeTca 3aMeneHne dopHHia xajibKonHpmoM, 

TaK*e conpoBOEflaeMoe odpasoBamieM pememarax cxpyKTyp. 

EajeHMi h c$ajiepnx b flaHHoft napareHexmiecKOit accoimamiH BCTpe- 
yacTCH c HaciypaHOM nocTonHHo, ho b HedojiBimix KOJianecTBax. Ohm 
otipa3y»T TOHKyD BKpan/ieHHocib b HacTypane hjih bhhojihhiot ipenpiHKH 
ycuxaHHfl b HeM. 

XaJiBKonHpHT HBJiaeTCH Handoiiee pacnpocxpaHeHHHM pyAHHM MHHe- 
pajioM, accouHHpy»iimM c HaciypaHOM. Oh odpa3yex HaieHHHe kojuiomop$- 
HHe $0PMH C nepHCTUM HJIH TOHKO 30 H 9 JILHHM CTpoeHHSM (pMC.10). XaJIB- 
KonapHi Hapafly c MapKa3HT0M, a HHor.ua b bhiihxchhiom no Bp6M6HH 
BHflejieHHH ABJiHeTCH HaHdojiee no3HHMM MHHepaaoM; oh HepeflKo 3aMemaei 
paHee odpa30BaBiHecfl cyjib$BW* Menw: KOBejniHH, xaji&K03HH h dopHHT. 
BcTpenaioTCH xaKse MajiKHe KO/uioMop$HO-30HaJii>HHe xa/iBKQUHpMT-Haciypa- 
H0BH6 nOHKH. 

BHTiHxeHHT BcipeqaeTCH b Base H30MeipHqHnx Mejucux KpucTaJUin- 
kob, HapaciaDipx Ha CKomieHHax nacxypaHa (pHC.11). 

MapKa3Hi b accouHaQHH c HaciypaHOM HadJiio^aercH b Bnne twihh- 
HHX nOHKOBHJHHX H3 TSHHHX Odpa 3OB3HH0, pese B BHfle KOnBCBHAHLIX KpH- 
CTajuiHKOB h 3Be3,ntiaTux cpocTKOB. HadjnoflaBTCfl BKjiioqeHHH MapKasHxa 
b HacxypaHe, nacio odpa 3yiomHe K0JiJiOMop$HO-3OHajn>Hne nowKH.rjiaBHafi 
Macca MapKa3Hia BHuejiHjiacb nocjie odpa30BaHHH Bcex cyjiH|)H,noB, ho 
H eKoxopaa ero Hacxi. djiH3Ka k KOBe/uinHy . 

IIpoBefleHHoe H3yHeHne cooTHomeHHii MHHepajiOB KapdoHaTHO-cyjiB^Hfi!- 
KO-HaciypaHOBQfl cxawH mh H epa jiH3a ijmh no3BOJiHex ycxaHOBHTB nocjiep- 
BaxejibHoc.TB hx Buxemux • Ha MHorux Meciopoxcaemiflx BHanajie H3 pacx- 
sops oTJiosKjicfl KajiiipT c pacnHjieHHHMH b HeM THspooKHCJiaMH Kejie3a. 
IIo3flHee BHuejmjiHCB caMopojHue MeflB a BHCMyi . K dtomy se BpeMeHH 
othochtch BHflejieHze ochobhoM Macca HacTypaHa, noc/repHe reHepapH 
Koxoporo odpasyiDT xecHHe cpacxaHHH c raneHuxoM, xajiBKoriKpKTOM, 

Mapxa 3HX0M h flpynaMH cyjiB$HjaMH. B neKOToptix cjiynanx $opMnpoBaHne 
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npoxoKOB HawHHaaoci. Henocpe^cTBeHHo c OTjioxe hub HaciypaHa, 3 a koto' 
PHM cxejoBajiH cyjiB$H^u H KajiBUHT. OcHOBHaa Macca oyxifrxoB oxxoxh- 
aaci, nocae HaciypaHa. CaMKe no3«HHe reHepamm KajiBuma He coaepacai 
BKJHoqeHHfl okhcjiob xexe3a, a accoHnnpycicfl c cyjiB$H,naMii. Tbkhm ot3- 
P830M, $opMHpoBaHHe npoxMKOB c HacxypaHOM HaqHHanocB c owioaceHM 
oshcjiob aejiesa h 3a kb H quBajiocB cyai,$iiflaMH. OcHOBHaa Macca HaciypaHa 
BHfleanaacB nocne okhcxob, ho jo cyjiLtfiaoB, noqiH o^HOBpeMeHHo c 
caMopo^HtiMH oaeueHiaMH, 

PaHee yaie oiMeqaJioci,, qto iipohhjikh HaciypaHa Bcipeqacica 
cpe^n xobhhx odpa3OBaHH0 donee paHHHx cia^na MMHepaaH 3 aiiHH. B koh- 
laKie c hhmh donee paHHHe MHHepann ciaaoBaica HeycioflquBHMH h 3a - 
MemaioTca xpyrHMH MHHepanaMH. HaHMeHee ycioflqHBHu HBaaeica xbxlkoiih- 
Pht. B KOHiaKie c npomaKaMM HaciypaHa oh 3aMemaeica dopmuoM, 3 a- 
TeM xaaBKOSHHOH MZ KOBeaaHHOM, KoiopHe,B cbod oqepe^qacTo CHOBa 
saMemaioica dopHMOM h xanBKoraipjixoM. XanBKonnpni Ha KOHiaKTe c npo- 

aHaKaMH HaciypaHa HHorja 3aMemaeica xaxxe xaju>K03HHOM b cMecn c re- 
MatHTOM HJIH reiHTOM. 

HiipHT b JKOHiaKTe c npoxHnsaMn HaciypaHa aaiiemaexca KantmixoM, 
xaaBKonHpHioM, peae BHiiHxeHHioM, a laiute k8jh>hhiom c BoioqeHHaMH 
rn,npooKiicjioB sejie3a, pexe HaciypaHa. 3auemeHHe napaia xajiBxo3HHOM 
h BHUHxeHHiou urapoico pa3BHio Bdnn 3 H npoxiMKOB HaciypaHa, co^epaca- 
mux caMopoflHyio Me^B. 3aMemeH»e nnpnia xanBRoimpmoM Bcipeqaeica 
BdjKsi aa c iypa hc oaepxanwx npoxunKOB, doraiax bihm MHHepaaoM, a 3a- 
MeneHHe ero Ka^tipiioM c BKW>qeHHflMH HaciypaHa m rHapooKucnoB zene 3 a 
fflHpoxo oiMeqaeica Bdnn3H npoxosoB HaciypaHa, co fl epKamnx donBnme 
KOjmqeciBa Kantmiia. BncMyiHH b KOHiaxie c Ha c xypanoBUMH nposHjncaMJi 
saMemaeiCH MeaHo-BHCMyioBHMH MHHepaaaMH-BHaqajie 3unneKTHX0M, saieM 
KflanpoiojmioM h BHiiHxeHHioM. nocneaHHfl HHorja saMemaeica xansKoan- 
HOM, pexe xajiBKonHpHTOM. B xajiBK03HHe, 3aMemaiomeM BHTiHxerai, HHor- 
fla BCipeqaaiCH BKJiroqeHM m^poreMainTa. 

HaHdoaee ycioflqHBHu MHHepanoM aBJiaeica reiiaiHi, xoiopua hs- , 
pe^xa 3aMemaeica KajiBUHioM c BKnDqeHHHMH HaciypaHa, a HHoraa caiio- 

poflHofl Me®!. Had^B^aiiocB lanse 3aMemeHne reMainia xantisoiiiipiiioM h 
M apKa3Hioii. 

XapaxiepHoa- qeptofi do^BiDHHciBa Meciopoac^eHHH, Ha Koiopux pa3- 
BHia napareHeiHqecxaa accoimaHHH HaciypaHa c cyjiB$MflaMH Me,p, hb- 
Hfleica 38 BMCHMQCTB cociaBa Ha c iypa hobbix nposHaKOB 01 cociaBa cpem 
B KO 1 OPO 0 0 HH paCnOJIOKeHH. 3xo CBH 3 aH 0 , nO-BHJIHMOUy, c paCTBOpeHHeM 
H ne P eo ™°*eHneM MHHepaaoB, npexjte Bcero cyaB^flos, paciBopaira, H3 
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Koiopux ouiarajics HaciypaH. OTcyiciBwe cyjiL^H^HHX MHHepaaoB b ac- 
coimauHM c HacTypaHOM b Tex yqacmax, rjte cyaaiJiHjiH bo BMemau- 
mwx nopo^ax pe;nKH, CBHfleiejitCTByeT o npenMymecTBeHHo icapdoHaTHOM 
cociaBe paciBopoB, npuBHocHBiniix ypaH. Jlpyme KOMnoHeHTH, b tom 
a cepa, Bpa^ m coflepsaaHC b b 3Haqineji&Hnx KOjwqecTBax. 
3aMemeHne c5ojiee pbhhhx MnuepajioB Ha KOHiaxie c HaciypaH- 
coflepsauiHMH npoacmiKaMn CBHfleTejiBCTByex o bhcoko 2 aKTUBHocm ypa- 

HOHOCHHX paCTBOpOB, BUHOCHBIDHX H3 nOpO.HU Xeae30, Meflb, CyjIB$Hfl- 

Hym cepy h pa# apyrux KOMnoHeHTOB. 

npHBe^eHHHe ocodeHHociH HacTypaHOBOfi MHHepa;M3amii! b saHHoa 
napareHeTHyecKOtt accoHnauHn CBH^eie^BCTByuT o bhcokoJI KOHueHTpa- 
Mhh KMCJopofla b ypaHOHocHiix pacTBopax. 3 to nosBOjiaei cfleaaTB bh- ' 
BOfl 0 TOM, MTO yp9H npHBHOCHJICfl B DI6CTMBa JieHTHQfl $opMe. B p63yjIB- 
Taie B3aHM0fleacxBHH c MUHepaxaMia BMemaromea cpe;nn oh BocciaHaBM- 
Bajics so HeTupexBajieHTHoro coctohhhh c odpa30BaHneM HaciypaHa. 

K KOHUy $0pMHp0BaHMB npOXHJIKOB KOHHeHipamiH KHCXOpOW B paCTBO- 
pax cyneciBeHHO yMeH&niajiacB, b to BpeMH kok 3aMeiHo yBejiHqHBaaacB 
KOHHeHTpaHHH cepu. 



MeCTOpOKfleHHfl, B KOTOpUX KBOpH H nHpHT HBJIHDTCH TBaBHUMH 
napareHHUMH HaciypaHy MHHepajiaMH, b CoBeTCKOM CoD3e noji&3yioTCH 
HedojiBUMM pacnpocTpaHeHHeM, xoth nupHi h HesHaquieaBHue icojraqecTBa 
KBapqa b HacxypaHcoflepacaniHX npoacmiicax BCipeqaioTca noqTH noBceMeci- 
H0. 

MecTopoifleHim, npefldaBjiH»nHe flaHHyo napareHeTuqecKyio ac- 
coHHauHD, pacnojioseHu cpe^H KpynH03epHHCinx rpaHuroB h c$opMHpo- 
BaHH B flBe CiaflHH MHHepaJIH3ailIlH. 

IlepBan CTaTO MiiHepa ansa nun npesciaBjieHa npoTaaceHHmm n 
MOntHHMH KBapit-CyjIBCpHflHUMH HHJiaMH H OKBapijeBaHHeM BMeniaiOmHX nopOA. 

B aoiaax btoU cTa^iiH Haadojiee pacnpocipaHeHHUM pyflHBm MimepaaoM 
HBMeTca nupHT, 3a Koioptai cjie^yioT, 3aMeTHo yciynaa euy no kojih- 
qeciBy, xaaBKonnpMT, Mojmd^eHHT, apceHonupuT, pyraji, MarHeTHT, 
reMa tut, raacHUT , c$aaepHT, nnppoTHH. taBHaa Macca b ochobhom 
caosena KBapueM, b kotopom b BH£e rHe3# h nposn/ncoB bh^hh Kapdo- 
Haiu (aHKepai h KaaBmn), a Ha OTfleaBHBix yqacixax Taxse ijijibopht, 
xaopm, MycKOBHi, ajiBdHT. 

Biopaa crajpia MHHepaaH3amm -HaciypaHOBaa -npeacTaBaeHa 
rycTofi ceTBD nposmiKOB HaciypaH-KBapij-cyiiL$ii#Horo cociaBa, pacno- 
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JI03S6HHHX B MJiaX IiepBOfl CXaflHH MHHepaJIH3aUHM . 3lH npOEHJIICH HMeiDT 
a^HHy 10-25 cm h modihocth. He npeBHmaDiiiHe nepBHe MHnjiMMeipu. Hmh 
cjioseHH py^HHG xejia ^hhsobhshoJI (fiopMu, BuxaHyTtie cor/iacHo odnieMy 
HanpaB/ieHMio MHHepajni30BaHHHX 3 oh. 

B npomjiKax b napareHeximecKoii accoipianmi c HacTypaHOM 
BCipeqeHH KBapp, riKpui, b nojiHHHeHHHX KOJinnecTBax -raneHHi, xajiB- 
KonHpHT, c$aaepHT, Mapxa 3hx, HedojiBuuie KOjwqecTBa MOjiHd^eHma a 
KajimHxa, OcodeHHociH MHHepa^orwqecKoro cocxaBa h B3anMooxHomeHHfi 
MHHepaaoB, accouMHpyiomiix c HaciypaHou, H3jioa:eHH Hwse. 

Hacxypan BHfle^aexcH b aaJiBdaHflax iipokmjikob, odpasya poB- 
Hue oiopo^KH. UeHipajiBHan qaciB xaicnx npoaciuiaoB BnnojiHeHa KBap- 
ueu, Hadjimflaiorcfl h nomu MOHomiHepa JiBHue nposiMKH HacxypaHa, pa 3 - 
dHTtie nonepewHHMH xpeipHKaifli ycuxaHiia, 3anojiHenHUMH KBapiteit hjih 
cy^B$Hj;aMH. 

MnicpocKonimecKoe n3yweHne noicasano, qxo jyia HacxypaHa xa- 
paKiepHo H 6 CK 0 JIBK 0 reHepamifl, BUfleneHne koxophx qepejQrexca c bbi- 
jtejieHHeM KBapua* npoamiKH HacxypaHa b xaicax cjiynanx npnodpexaBi 
CHMMeipnqHo-nojiocqaioe cxpoeniie, odycjioBjieHHoe qepeflOBairaeM no- 
aoc KBaprja % HacxypaHa, nocjie;noBaxejiLHo Hapacxaiomitx .npyr Ha #py- 
ra. IIoaocH KBapiia npa 3 iom cnoieHH MHKponpn 3 Ma ximecKHMH Kpncxaji- 
jiaian, ocxpae BepmuHu Koxopux HanpaBjieHH k neHxpy nporanica. Ha Bep- 
mHHH Kpncxan^oB KBapua Hapacxaioi Kaiim HacxypaHa, npiweM nonyccpe- 
pagecKHe noBepxHocTH ero BBifiejieHHft Hanpa bjighm xaxace k ueHipy npo- 
khjikob. HacxypaH Hepe,po co^epsux iohko pacnfcuieHHy® BicpanjieHHOciB 
cyjiB$H,noB, ocodeHHO raxeHHia. 

CjiejyioipM no pacnpocTpaHeHHocxH py^HtiM MHHepajiOM ABjifleiCB 
r pHT. no $opiie BH^ejieHHfl Hatosaexca «Be ero pasHOBHjHociz. K 
:r:pBoa pa3H0BH,nHocTH oiHocHxcfl KpynHLie iiomkh, ,noc THraromne 1-2 mm 
b ^HaMexpe, saKjaroqeHHtie b KBapne hjih Hapaciamwe Ha Koponicax Ha- 
cxypaHa* IIOHKH 0 KOpOHKH lTHpHXa pa3dMIH pa^HaJIBHHMH TpeUHHKaMH 
ycHxaHHH, HHor.ua b neHipajiBHHX naciax noqex nwpHxa Hadjno,naioicH 
MejiKHe KpHcxajuiHKH rajieHHia. Ko Biopoli pasHOBK^Hocxn npHHaanesax 
HrojiBnaiBia h wiaciHHqaiHe, oneHB MejiKHe, odHnBHtie BH^ene hha nupn- 
xa, 3aiuiDqeHHHe b KBapne, BHnoHHHDmeM MesnoneqHoe npocxpaHcxBO 
b HacxypaHe, 3tot napwi, no-BwpMOMy, HBjiaexca nceBjoMop$HHM no 
MapKa3Hiy. BcxpeMaioxcfl xaxxce Me^KHe KOHnteHipHnecxH 30HanBHue Hacxy- 
paH— nupHxoBbie odpa30BaHHa. 

Ksapu HBjiaexca rjiaBHtiu xhhbhhm MMHepanoM HaciypaHOBHX npo- 
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shjikob. Oh xapaKiepnayexca npe3BBnjaiiHo ubjikhmh pa 3 MepaMH 3 epeH, 
Koiopue He npeBumaioT cothx floaefl MHjuiHMeTpa. $opMa 3epeH Henpa- 
BHjiBHaH , H30MeipHHHaa, peace npH3MaTnyecKaa* IIpM3MaiimecKHe icpn- 
ciajuiHKM KBapqa HadjiDaaioica Ha CTeHicax MejiBHaaiuHX nycroTOK b ueH- 
ipajiBHHX qacxax npoacnjiKOB. KBapn HacHmea MejiMaflniHMii BHflejieHHHUH 
napHia hhh HacxypaHa, Koxopue npH^aBi eiiy jcopunHeBa mit hjih reMHo- 
cepHl hbbi. ArperaTH KBapna Hepe^Ho pa3dHTH xpemuHaMn yctixaHna, 
pacnoaoxeHHHMH nonepeis npoamaxoB*, CepimHi h xaopnx BcxpeneHn b 
OT flejiBHiix injiH^ax b BHjje xoHKOHeiuyifaaiHx arperaxoB cpenn KBapija. 

e) HacTypaH-aHTHMOHHi-MapKa3HTOBafl napareHexmje cKaa 
accoimaimg " 

napareHeia^ecKaa acccmiamiH HacxypaH# c aHXHMOHHiou Bcipe- 
naeTca b pajte oypLMflHO-pTyiHux MecxopoxjeHiia, KOTopue npnypoqeHH 

K 30H3M dpeEHHpOBa HHHX nOpOfl, paCIIOJIOHeHHblX B OCHOBHOM BflOJIB KOH- 

xaKTa caaHneB h H3BecxHaK0B# B npeneaax MecTopoacaeHujJ dpeicmipoBaH- 
HHe nopo^H npe^cxaBMioT codoiS chjibho oKBapnoBaHHue odaomcn n3BecT- 
HflKOB h caaHiieB, cijeMeHTHpoBaHHHe rHnpoTepMaaBHHMH MHHepaaaun, 
cpe.ni! kotophx HaMdojiee pacnpocxpaHeHHHMH hbjihdich icBapij, icaaBUMT, 
a H3 pyflHHX MHHepaaOB -aHIMMOHHI. B nOHHHHeHHBIX KOEHWeCIBaX BCTpe- 
tieHH xaicse dapwx, $jidopmi, KHHOBapt, impht, Mapica3Hx, peaaBrap 
h aypunurMeHi. 

ypaHOBoe opyfleHeHHe Haxo^Hxca raaBHHM odpa 30 M b rjiHHHcxux 
cjiaHHax h peae b H3BeciHaKax, HaciypaHcoflepsatyMe pyflHHe Teaa HMeioi 
EHH30BHHHyj0 $OpMy H HedOEBlHMe paSMepH, B03paCTHLie B3aHM00IH0IDeHM 
cypBMHHo-piyiHoro h ypaHOBoro opyaeHeHHa He BHacHeHBi. 

JlexaXBHHM H3yHeHHeM dHJIO BHHBJieHQ,HTO ypaHOBHe MHHepaJIH 
a KOHTypax ypaHOHocHHX ynaciKOB pacnpocxpaHeHH hqbojibho HepaBHo- 
MepHO. 

MmepocKomreecKoe H3yqeHne noKa3HBaex,Hio ypaHcoaepatanize 
odpa3HH conepaai noBHmeHHHe KOJin^ieciBa Koa;ioMop$Horo MapKa3Hia, 
Menee aHiHMOHHia, c$aaepHia h HacxypaHa. M 3 $hjibhhx MHHepaaoB 
ycxaHOBaeH KBapq. 

Mapxa 3Hx npeflcxaBJieH KOHKpsmiflMH h kopkobhhhhmh CKoruieHHa- 
mh, cocTOamHMH H3 c^epimecKHX kojijiomop$hhx h KpjmTOKpncTa;umqec- 
kmx BHnejieHMfi, HMeffiipx 0,015-0,020 mm b nuaMexpe. 

Bcipeqaroipiecfl b Mapica3Kie BiwuoneHM aHiHMOHHia , c^aaepMia 
h HacrypaHa BHnoaHaioi npocxpaHciBO Meany noHKaMH Man xpenmHti b 
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Mapica 3HT6 • CneKTpaji&HHM aHajiM30M b MapKa 3 Hie, KpoMe Heae 3 a, ycTa- 
HOBjieHu Hedo^BniHe KOjmqecTBa cypBMH, CBHHija , UHHKa , lajiawa, xpoMa 
k HeKOiopux flpyrwx 9jieueHTOB» 

HacTypaH - aobojibho pe^KnH Miwepaju Bo Bcex HadaioflaeMbix cjiy- 
^aflx HaciypaH oiMeqaaca b accounaitM c MapKa 3 HT 0 M, pacnoaaraacB 
Kalina mm no nepM^epuM CKonaeHzii nocjie^Hera hah xoqeqHHMH BKJHoqeHna- 
mm b Heti. 

Cpe^H HacxypaHa BcipeqeHH BKjiHjqeHiia asraMOHMia flo 0,005 mm 
b nonepeqHHKe. HHor.ua oiMeqaioTca iiohkobh^hhg BHflejieHMa, b koxo- 
pux BHeuiHHH Kafina cjioaceHa Mapxa 3htom, a ueHxpa-UBHaa qacTB bhiioji- 
HeHa nocTie^oBaTejibHo (ot nepH$epHH k aeHipy) aHTHMOHHTOM, Haciy- 
paHOM H HepyflHHM MMHepaJIOM. 

Ahimmohht b napareHeniHecKOt accoQMaHMM c HaciypaHou BCipe- 
Haexca b KpaiiHe HedojiLunra KojmqecTBax,, Oh npeacxaBjieH npoEMHKo- 
BHflHHMH CICOnJieHHHMH MOIilHOCTBlO 0,1 MM 1/V11& qanie HenpaBHJIBHOtt $OpMH 
BKJiiOHeHMMH b HacTypaHe, Bo Bcex cayqaflx CKonaeHKH aHTMMOHuxa 
COCXOHT M3 IIJiaCTHHqaiBIX KpHCTaajIOB, HMeKIItilX 0,05 MM B flJIHHy IipH 
niHpHHe nopaflKa 0,005 mm. OciajiBHHe napareHHue HaciypaHy MHHepaaH 
OTMewaDTCfl B HHMTOKHOM KOHHHeCTBe. 

HacTypaH-aHTMMOHMxo-MapKa3MTOBafl napareHeTHqecKaH accouna- 
Hhh npocipa HCTB6HH0 odocodaeHa ot .npyrnx napareHexHqecKHx acco- 
wawtb axoro MHHepaaa. H3-3a He3Ha qHTeji&HBix pa3Mepos py,pnx xea 
h HH3Koro co^epsaHiia Meiaaaa b hmx npoMHinaeHHoro 3HaqeHHH OHa He 
HMeex. 

2 . HACTyPAH-flMPCEHHJlHAfl IIAPArEHETMMECKAH ACC0D[MAqHH 

napareHexHqecKaa accoiuiaHHfl HacxypaHa c .papceHHflaMH ycia- 
HOBaeHa tohbko b Mecxopoac^eHMax, saaeraumux b raddpo-flMopHiax 
xjiul b aflaueaaHTax Bdan3n hx KOHiaKia c ochobhhmh nopoflaMH. Pyjt- 
HHe xejia MMeiOT $opMy KpyionaflaMipx CToados m jihh 3 , npnypoqeHHHX 
k MecTy nepeceneHHfl aByx oncxeM KpyTOnaflaDinHX xpeipH. 

Ha Mec TopoKfleHHH BCipeqeHti MHHepaan Tpex ciajuiM MZHepaan- 
3annH. Hazdoaee paHHHMM aBJiaraxca KBapu-cyjii4>H,HHHe hhhh, b Koxopax 
BCipeqeHU cne,nyDipe MHHepaau, nepeqiicjieHHBte b nopa^Ke nocjieao- 
TejiBHOCTH hx 0<Jpa30BaHna: nupHT, KBapu, cepHUMT, c^aaepax, xajiB- 
KOimpHT m raaeHHx. Bh#hmo, k 3to 2 He cxa#HM oxhocmtch BHCMyiHH. 

3th hhjibi BCTpeqaroica pe^co. Ko Biopofi cxa^Hn othochtch HaciypaH- 
^HapceHHflHHe pyaHHe xejia, b kotophx ocodeHHo odMBHH jieaanHrHi, 
MHHepajiH rpynna caiMwopHT-paMMejiBCdepmxa h CMaaBiHH-xaoaHiHia. 


/ 
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Peace BCTpeqaDTca nzpzx, rajieHHi, c$ajiepzx, xajiBKOirapHT# JIobojibho 
odmiBHH caMopoflHtie BjieueHTti j MHmBflK, cepedpo, BHCMyT h MeHee cypt- 
Ma* toiBHue MHHepajiu mzpoico npeacTaBJieHH KBapueM, MeHee - aHKepz- 
TOM, KaJIbipiOM, XJIOpMIOM Z CepHIIHTOM. Il0C;iea0BaTejII»H0CTB BH^ejie- 

hhb MHHepaJioB cjieayKnafl: KydzHecKze anapceHzaH, KBapu, cepzHzi, 
poMdzHecKze fluapceHHflH, cyjib(J)HflH, aHKepm, KajiBUHT OxjioaceHze 
HadypaHa HaqaaocB nocjie KydznecKzx anapceHzaoB z npoaojisajiocB 
coBueciHo co Bceira nocjiejyBmHMH MHHepaJiaMM, nepeHucjieHHHMz Bunie, 
BKJIDHafl K8JI£iyiT. 0flH8KO OCHOBHOe KOJIZHeCXBO OTOrO MHHepaJIB BH^e- 
JIZJIOCB COBMeCXHO C pOMdzWeCKZMH .UMapceHHaaMZ Z aHKepZIOM. B TpeXBK) 
CTaflHD otjioxzjihcb KBapit-KapdoHaiHHe, KapdoHaiHue z neoMT-icapdo- 
Ha THLie npoacnjiKH , b Koxopux BCTpeMeHH KBapij, kbjibuzt , xaopzx, da- 
pm, ijeojizm (jiaMaHTzx), npeHHi, nzpzT, rajieHzx, c$ajiepzx, xajiB- 
iconzpzx, djieoan pyaa. KpoMe xoro, BCTpeHemj eazHZMHiie mjih KBapp- 
dapzxoBoro cocxaBa z Mejiicze rHe3aa renaxzxa, B03pacTHoe riojioace- 
HHe KOTOpHX He COBCeM HCHO. 

HacxypaH HBMeTCH pacnpocTpaHeHHHM MZHepaJioM ypaHOBHX pya- 
hnx Tea. HHoraa oh npeaciaBjieH MOHOMHHepajiBHHMz CKonjieHZAMz He- 
npaBMBHo2 $opMbi, HMemiHMH nepBHe caHTZMexpH b nonepeHKZKe, name 
ace odpa3yex MejiKze KariMH BOKpyr azapceHzaoB z KapdoHaxoB z/iz Bicpan- 
JieHHZKH B HZX* Ka0MH M IIOMKZ HaCTypaHa OdHHHO pa3dHTH TpeillHHKaMH, 
3ajieyeHHHMM KajitazioM, pese cy;iB$zaaMH z anapceHzaaMz. 

Ha pa ay c komomop$hhmh BLiaejieHZHMz HacxypaHa zHoraa BzaHH 
KpzcxajinzKz ypaHHHHTa. IIocjieaHHe Hepeazo OT^araroxca Ha zaSMax Ha- 
cxypaHa. 

JtzapceHHjjj b cocTaBe ypaHOBHX pyaHHX Tea abaadich Hazdo- 
Jiee pacnpocxpaHeHHHMH MZHepajiaMz* Cpeaz hzx m.ieioicfl zydzAeczze 
2 poMdzqeczze pa3H0CTn. DepBue oxhqcatca k cmbabthh— XAoaHTZiy , bto- 
pae - k jiejiAHHrHTy z ca<|>$jiopzT-paMMe/iBcdeprziy, Te h apyrze odpa- 
3yDT B pyflHOM Tejie CZOIIJieHHa HenpaBHJIBHOS $opMH aQ HecZOJIBKZX 
aecaiKOB caHTHMexpoB b nonepenHHKe z MejiKHe BzparuieHHZKZ cpeaz 
KBapto . 

KydzqecKHe aHapceHzaM name Bcero odpa3y»T cmioiDHue czoiDie- 
HHH, B KOTOpHX MaKpOCKOnZHeCKH He 33MeTH0 OiaSABHHX KpZCiaJIJIOB . 

MzKpocKonzqecKoe zsyneHne noKa3ajio, hto otm CKonjieHHH coctohi 
Z3 KydzqecKHX, qacTo 30HaJiBHux KpHcxa-fuiOB, Haxoaamzxcfl b xecHOM 
cpacxaHzz c KBapitfM. 

POMdHHeCKHe a^PCQHZaa XapaKTepZ3yiOTCfl 3Be3a*iaTHM]ai CKOII- 


V 
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/leHHHMM, peace roHicoaepimcTUMH arperaTaMM, h coBceM pe^ico npH3Ma- 
THvtecKHMM KpHCT.ajijiaMH. Otfpamaei Ha ce&i BHuuaHne aaMeTHuH ama- 
roHH3M Meat Ay KydnyecKHMn m poMdHqecKMMM ^wapceHMjaMM, mto npMBo- 
flHT k npeHi.iymecTBeHHofi K0Ht;eHrpannH othx MMHepa jiob b pa 3 Hux ywacx- 
Kax pyjjHHX Teji m ^aace b pa3Hnx py^HHX rejiax. 

AHKepHT -flOBOjiLHQ pacnpocTpaHeHHbiii MKHepaa abhhoU napareHe- 
rimecKoa acconnanwii, OcHOBHaB Macca BToro MHHepa/ia oxnaraeicH 
BCjie^ 3a anapceHHflaMH B mjke nojiocqaxux CKonjieHMfl, b Koiopax bha- 
ho qepeflOBani'ie HacxypaHa w aHjcepnia. 3 tm nojiocu coctohi H 3 3 epeH 
pa3MepoM ao 1 MM. 

Kpone nepeqwcjieHHbix ’.oiHepajioB, Ha Mecropoac^eHunx oxweqa- 
iotcb xaKse Koda/ifcxnH, apreHTHi, repcAop^MT, MOJiMdfleHHT, npycuix. 
3th MHHepajIH BCTpeqeHH B KpaiiHe He3HaHHXeAbHHX KOJIHHeC TB3X. 

Kax bhaho H3 onHcaHMfl , HaciypaH-AHapceiiHAHaa naparenexH- 
qecKaa acconnaiiHfl xapaKTepn3yexcH HCKJiK)qHT.ejiBHUM pa 3 Hoodpa 3 HeM 
MHHepajiorHqecKoro cocTaBa, no3BojiBiouiHM, HecMOTpa Ha HeKoxopne 
OTJiHHHfl, oiHeciH npeACTaBjifliomMe ee MeciopoiASHUfl k tok Ha 3 libq ei.io2 
nfliHMexajiLHoM $opMaiWH. 

3. riAPAFEHETMECKAfl ACCOf],MAUWfI HACTYPAHA II VPAHMHHTA 

C KAPEOHATAMM 

a) HacTypaH-KaBBmiTOBafl napareHemqecicafl 
accoutre ima 

KapdoHaiH b napareHexuqecKoa accounauM c HaciypaHOM b 
tom mitt hhom KOMqeciBe BCTpeqaiOTCfl npaKXHHecKH bo Bcex napareHe- 
xnqecKHX accouHaAHflx, rAe ohh cooiBexciBeHHo h onucaHH. OAHaico 
HMeeiCH pba MecTopoxcAeHMM hah yqacTKOB uecTopoaAeHHfi, b kotophx 
KapdoHaxti h HacxypaH CAaraioT noflaBjinioinyio uacccy scw/iBHoro BHnoAHe- 
HHfl, B TO BpeMfl K3K OCTaJILHHe MMHepaXbl COCT3BA.HIOT HKHTOJiCHyiO qaCTb 

3T0r0 BHUOAHeHHfl • THnHHHHe H3 3THX MeCTOpOHfleHHJi H OCIHCUBaiOTCfl 
HH 2 Ce , 

JIpoMHnijieHHbie MecropoxfleHHa, npeAcxaBMDiAHe HacxypaH-Kapdo- 
HaxHyK napareHeTHqecKyio accoiTMaiyiio, pacnoAaraioicfl b 3cp<f>y3HBHbix 
nopoAax, no cocxaBy OTBeqaiomtix KBapueBHM nop^wpaM, pese b MHTpy- 
3HBHHX H XHABHHX nOpOABX - rpaHHT-nop$HpaX, KBapneBHX CHeHHT- 

nopcpupax h KBa-pneBtix nop$wpax, 

PyAHHe Tejia odpa3y83Tcs nyxew 3anojiHeHHfl no^ocieS. Meiaco- 
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MaTMyecKaa BKpa iuighhoctb pypux MHHepa^oB b nopo^e xaKace wMeei 
MecTo, HO Hrpaex noflHHHeHHyio pa». *o P Ma py^ux xeji mscodpaa- 
Ha fl , pexe CTOJidoodpasHafl. Pa3Mepu hx oiHocMTextHo Hedojn>mne. 

B MecTopoi^eHMx, aao^aDipx HacxypaH-KapdoHaTHyio napare- 
HeraHecKyiD accomwm®, ycxaHOBjieHH rMflpoiepMaJiBHHe mm h BKpan- 
xeHHtie 30HH pasjiHqHoro cociaBa i OTHocHxexBHoro Bospacra. Kayne- 
Hue noica3a./io, hto Hawdojiee paHHHira Ha lfeciopoifleHMx abjiabtch. 
KBapi^eBKe, KBapq-cyxB$H^HHe h HHorja KBapij— reuaTHroBue jkxuu. 3 a 
KOTopuMM cxesyiDT KHJIH KBapa-dapHiOBoro, dapHi-icapdoHaiHoro h xap- 
doHa T-$jiBopHroBoro cocrasa. ftBepaainiiiai B othx MecioposaeHHHX 
flBMDTCfl HacrypaH-KapdoHaiHHe nporaKH. nepeqncaeHHue rpynnn zu 
0T * ejieHtI apyr or apyra leKioHHqecKHMH noflBHXKaMH a, no iraeHHD 
accxe^oBaie^efl, H3yqaBiiiHX dth Mecxopox^eHaa, npeflcxaBMJoi codofl 
oiflexBHiie CTajpn eauHoro npoitecca. 

B cocxaBe KBa pn-cy a b$h,hhhx , a xaicxe dapm-KapdoHaTHux h K ap- 
doHa i-(|,jiK)opHioBHx » x Hapnay c ana&Hua MHHepaaaMH raapoico npejr- 
cxaBaeHH cyjn><f>HflH - nnpni, c$axepni, raneHnx, xajiBKonupuT, b ot- 
flexBHLix Mec Top osfl e hhhmx - BHCMyTHH H apceHonHpm. ta Ha xhji no- 

HacxypaHOBHx CTaanfl xoaedaexcu ot HecKOjiBKHx MexpoB so HecKoaBox 
^ecaiKOB MeipoB. 

XapaxiepHofi qepioB HaciypaH-KapdoHaiHux hpoxhjikob, cnaraioinHx 
ypaHOBHe pyfiHKe xexa flaHHoro rana, HBxaexca HCKjuDqHxejiLHas npo- 
cxoxa hx cocTaBa. Ohh coctoht rnaBHHM odpaaoM H 3 HacxypaHa h xap- 
ooHaxa, KOTOPUM B noflaBXHDmeM qnc;ie Mecxopox^eH H 0 HBjiaeica MJIB - 
mil H XOXBKO B HeKOTOptlX - 8HKe P HT» K P OMe 9XHX MHHe P 8JI0B, B K pa0- 
He HedoxBDiHX KoxnqecTBax OTMeqaDxca reTHx, r^porewaxHT, nnpxx, 
MapKa3Hij memix, xaxBKonnpnT, c$axe P HT, KBapn h dapni, a lasae 
HeKOTopne apyrne MHHepaxH. tea npazuxoB HacxypaHa HSMepaeiCH 
nepBHMH MeipaMH; MOHIHOCTi-OT nepBHX MHMHMexpOB M 2 CM. 

to KajiBiwi-HacxypaHOBHx nponuncoB xapaiciepHo CHMMexpiiqHo- 
nojiocqaxoe cipoeHHe, Koxopoe name Bcero BHpasaexcfl b xoM.qxo b 
hx aaxBdaHflax pacnojioieHH py OT MHHepa™, npezjie Bcero HaciypaH 
a b i|eHTpa;iLHoii qacTH - KapdoHara (puc. 12 ). ? 

B tom cxyqae, xoraa b nposmiicax HMeDTCH cyx^Hflu, ohh ouia- 
raiorcH nocxe HacrypaHa h ro KaJimnia. OdnqHo HenocpeaciBeHHo 3a 
HacxypaHOM BH fl ejiBexcH rinpiix h pese Mapxa 3ht. Koxopae. osafticjuDT- 
CE xa jibe oirapH tom , Hepe^o HaxoflamHMCH b xohkom cpacxaHMH c M e 0 - 
0(|)aH0M e rajieHHx oxxaraexcH noc^e xajiLKonHpuxa m KRe&o^am. 
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HHor^a 30Ha^BHoe cipoeHne npoxnjiKOB donee cnozHoe. B otom 
cjiynae Hepe^Ho KafiMu HaciypaHa oijejiflioTCfl ot BMetnaioipx nopo# npe- 
Phbhcthmh nonocaMH KajiBiima , co,nepxamero TOHKopacnHjieHHue runpo- 
okhcjih zejie3a - msporeMaTHia w reima. HHor#a HadmoflanwcB Taicze 
oiopo^KH rpedeH^aToro KBapiia moiuhoctbkj 1-2 mm, Ha kotopux Hapa- 
cTaioT icafiMM HacrypaHa. OTopoHKa HaciypaHa b 3a;ibdaH,nax npoacwnicoB 
BeciMa He BHflepiaHa. OHa o<5uhho Ha djno.ua eica b ynacTKax, r^e Mom- 
hoc.tb npoiHjiKOB yMeHBniaeTCH h oicyTCTByeT b hx pa3^yBax* Moiuhoctb 
KaflM HaciypaHa pejpco npeBHmaei nepBue MHJijiMMeTpH, .nociMraa b e^H- 
hhhhhx cjiynanx 1-2 cm (pac. 12). HHor^a CKonjieHHH HaciypaHa otmb- 

HaiOTCfl B HeHTpa/IBHBIX HaCTflX npOZMJIKOB, r#e OKaSMJIHIOT OdjIOMKM BMe- 
maioipx nopo#. Kpanco ociaHOBHMCH Ha MHHepanax, Bxoflaipx b Haciy- 
paH-KapdoHaTHyio napareHeiMHecKyio accoHMaiiHio. 

HaciypaH npefldaBJieH iijiothlimh KopKaMH, nacio pa 3dHTHMH ceTBD 
mgjikhx TpenHH, BHnoJiHeHHux KapdoHaiaMH c kbjibioitom, a MHor^a aH- 
KepHTOM, CyjlL^IlflaMH H M TeMH H .HpyrHMH BMeCTe * KopKH COCIOHI H3 
cpociDHxca nojiyc$ep, odpameiiHHX BHnyiejiofl ciopoHoa k ueHTpy npoacnjiica. 

KaHBHHT, cjiaraiomuM ocHOBHyio Maccy npozwjiKOB, HMeei po30Ba- 
tbiM, peze KopHHHeBaTHll h eme peze cepoBaraM HBei. IlHor^a b peHTpe 
npOIHJIKOB BK^eH np03paHHHS KaJILPHT. IlOfl MHKpOCKOnOM B Ka/IBUHTe 
qaCTO BHflHH peJIMKTBI KOMOMOpqJHOrO cipoeHHH, KOTopbie odHapysHBaroiCH 
no pacnojioieHHB KaHn HaciypaHa h ene name reraia (pwc. 13). 

AHKepm b napareneTHnecKoii accoitHamin c HaciypaHOM BcrpeneH 
B epHHMHHX MejIKIiX MeCIOpOZ,fteHHHX H npeflCTaBJieH MapraHUOBHCTdla 
pa 3H0CTBE). KajiBUHT 3^ecB odtiHHo OTcyTCTByei . AmcepuT BbinojiHHeT 
neHipajiBHyio nacTB aHKepm— HaciypaHOBHx iipozhjikob. 

B napareHeinnecKoE accoHHaipH c aHKepmoM h HaciypaHOM b 
HHHTQZHHX KOJIMHeCTBaX yCiaHOBJieHhl XaJIBKOnwpMT , raJieHHT, KJieHOpaH, 
MOHIld,HeHHT, KOdaJIBTHH H Ca$$JIOpHT. 

rH,npooKHCHhi zene3a ocodeHHo qacio noHBjiflioTCH b npozMKax, 
cexyinnx dapmo3He a remmxoBue ihjih. 

B KaHBHMi-HacTypaHOBBix npoacMKax MHor,n;a oiuenaioiCH Taxze 
CyHB§Hffbl Mean - dopHHT,. XaJlBK03HH, KOBeJIJUIH . OHM Ha djIlOflaiOTCH B 
ynacucax MecTopozfleHMtf, b kotopux napareHeranecKaH accounaunfl 
HaciypaHa c Ka/iBumoM cMeHneicn accoHnaiiHeii HaciypaHa c cyjiBfpw- 
xam ueffA, 

Taxm odpa30M, ocodeHHocTBD aaHHow napareHeinnecxoil acconHa- 
HHM MHHepa/iOB HBjiHeiCH npociOTa ee MKHepanoriiHecKoro cociaBa. 

IHupoKO pacnpocTpaHeHHHMM miHepa^awM b py,nHbix xenax hbhhiotch xanB- 
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Uht h HaciypaH. OcTajitHue MHHepajm b cowaBe HaciypaH-icapdoHaT- 
hhx npoacHJiKOB wrpaioT HHHTOiHyro po/iB. 

d) Ypa HHHHT-HacTypaH-^ojiOMHTQBafl napareHeTMqecicaH 

accomaauMa 

3ia napareHeTHwecKaa accoijHaMHH b ypaHOBUx MecTopoacfleHunx 
CCCP HMeeT orpaHHMeHHoe pacnpocTpaHeHHe. OHa BCTpeneHa tojibko b 
MecTopojic^eHHflx, 3a;ieraJomHX cpep cmbho pc/iouiipoBaHHbix MexaMop- 
$imecKHX nopofl. 

B cocTaBe pyflHHx Tea, npeflCTaBjifnoipx jaHHyD napareHeTHnecKyio 
accounaD[MK), npuHiraaeT y^acrae <5oaee 40 BHfloreHHtix pa3H0BO3paci- 
hux MHHepaaoB, odpa30BaBtiiHxcfl b Tpn CTapn MHHepajiH3ai*HH. 

B nepByio-eTaflHD aeae3opy,nHoro MeiacoMaT03a-o(5pa30BaaMCB MarHe 
3HajiBHo-2cejie3HCTHe aM$n(5o^u, MarHeTMT, reiiaTHT. 

Bo BTopyio-cTaflHK) HaTpoBoro MeiacoMaT03a - ninpoKoe pa 3 BHTne 
nojiyqon 3rnpnH, po^ysHT, axBdHT, MarHem h rei/aiHTj b mb jihx ko- 
M^eciBax oTMeyeHH Tarae rnspodHOTHT, ijhpkoh, anariiT, cipeH, nnpHT, 
XaJIBKOnHpHT H MapK33HT . 

TpeTBH-craflHB ypaHosoro opy^eHeHna HaraHaeica c OTJioxceHHfl 
KapdoHa tob - flojioMMia, amcepHia, cn^epma, BMecie c kotophmh h 
H ecKOjiBKo no3,nHee BU^ejiiijuMCB HedojiBEiHe KOJiMwecTBa reMaTMTa, ypa- 
HHHHTa , HacTypaHa, xjiopHTa, rHflpocjiDfl. nojaBjifliomafl nacTB nepenHC- 
jieHHHX MHHepa/iOB OTjioiEJ/uiacB b BH^e flByx reHepartwil. 3aKaHHHBaeiCH 
$0pMHp0B3HHe MeCTOpOSfleHHM OTflOSeHHeM HedOJlBUIHX ICOJIHHeCTB CyjILtpM- 

SOb - nupHTa, nnppoTHHa, apceHoirapMTa, c$ajiepHTa, xajiBKonupHTa, 
rajieHHia, MojiHd^emiTa , Mapica3MTa, a Tarae KBapixa, dapnia h Hexo- 
TopHx spyrwx MHHepajxoB. 

ypaHHHHT HBJiHexcH rjiaBHHM MaHepa/ioM ypaHMHHT-HacxypaH-Kapdo- 
HaiHo2 napareHeiMqecKoa accoijHaHHH. HadjnopiOTCfl pe reHepauHH 
ypaHHHHTa* ypaHHHHT nepBofl reHepaura odpa 3 yeT pacceHHHyD BKpan- 
jisHHocTB cpep KapdOHax-reMaTHT-MarHeTHTOBHX pyd. Oh npeflciaB/ieH 
xpHcxaJiJtaMH KydHqecKOli h oKTaaflpiwecKO* gopim 0 , 005 - 0,1 mm b no- 
nepeHHHxe. KpHCTaJi/iu ypaHHHHTa oduqHO 3axjnoqeHBi b arperaxax p- 
jioMHxa, aHKepma, uarHeTHia, reMaTMTa 11 bhiio/ihhiot npouexyTKH Meat^y 
3epnaMH 3TMX MHHepaJiOB • ^acxo ypaHHHHT KpjfCTa/uni3yeTCH BOKpyr 3e- 
pea MarHexHia h Tadjinnex renaTHra, a hhopp HadjiiojaeTca Tasse b 
30Ha;iLH0M cpacxaHHH c hojioumtom, rei-ra thtoh k iiariieTMTOM* ’.'eciaMH 
Boxpyr 3epeH ypaHHHma Had/Hopeion xoKcippBa.n OTonoMxa icojt jioMOpfl)— 
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Horo HacTypaHa h MapTMTa. ypaHHHMT BTopoft reHepai^ww BCTpeqaexcfl 
b upomjiKax flojioMWTa, ceicyipx BKparuieHHae pyflu. Ode renepaj^uM 
ypaHHHKia MecTaMw 3aMemapTca rwflpooKMCJiaMii ypaHa. 

3 cociaBe MMHepajia OTMeqaroTCfl noBHuiennue KOJinqecTBa CBXHna, 
KOTopufi, no flaHHMM Macc-cneicTpajitHHX aHa/iw 30 B, MMeei pasworeHHoe 

nponcxoameHHe . 

HaciypaH , iaic ace KaK ypaHMHHT* jiBjiaeica oshmm 113 rxaBHiix 
ypaHOBHx MHHepajioB onncHBaeMoU accoiinaiinn, IlaMdojiee panHHH n pac- 
npocipaHeHHaa reHepauM HacTypaHa Had/nosaeTca 3 napareHemnecKori 
accoHHaijnH c ypaHUHUTOM, KapdoHaiaMM, miaTMTOM h MarHeimoM. 

Bhifle/ieHHfl HacTypaHa nweiOT bms mhkpokojijiomop$hhx ccpepHHecKHX 
odpa3OBaHH0 (pnc.14). HadHMflaioTCfl CTpyMqaibie, HMieBHSHtie 11 ije- 
noqKOBHflHbie ero BHfle^eHHH. Pa3Mep BoioqeHwK HacTypaHa odtiHHo ko- 
sedseTcs ot 0,01 so 0,1 mm b nonepeqHHice. 

Biopan reHepaipH HaciypaHa Had/nosaeicn b Bjase kojijiomop$hhx 

H CEpHTOKpHCTajIJIHHeCKHX 0dpa30BaHH2 B K3 JIBIJKTOBHX npOKHJIKaX, 3a HH- 
Maromux ceicymee nojioaceHne no OTHoiueHjno k nonocna tooth BKpanseHHtix 
ypaHOBHX KapdoHaT— reMamT— MarHeTHTOBux pys h nporajixoB sosommt- 
ypaHHHHTOBoro cocTaBa. 

Ode renepaHHM HaciypaHa b toM vum . HHoii cieneHH rnspaTMpo- 
BaHH h 3aMemeHH rnspooKHCjiaMH ypaHa, npwqeM HadaiosaioTCfl Bce-cia- 
flHH 3aMeiqeHHH ot tohkhx KaeMOK no nepH^epnH 3epeH so odpa30BaHMH 
nosHHX nceBsoMop$o3 (pnc.15). 

rHflpoogHCjiH ypaHa- rMspoHacTypaH h ypmT - pa3BMBaioTCfl no 
HaciypaHy m b MeH&nieM cieneHH no ypaHHHMTy * Ohm odHHHo accoipm- 
pyiOT c XSOpMTaMH, rHflpOCJIDflBMH H ICapdOHaTaMH, OTJIMHaiOTCH nOHHKeH- 
ho 3 no cpaBHeHHio c HacxypaHOM OTpaixaTesBHOft cnocodHocTtio a noBH- 
ueHHHM cosepaaHHeM bosh, icojmqecTBo KOTopoli soxosmt so 9$. 

MameTHT abjihgtch oshhm m 3 Handosee pacnpocipaHGHHLix MHHe- 
pasioB KapdoHa T~ypa HUHMT-Ha c xypa hoboS accoiHiauMH. Oh odpa 3 yei b 
pysax sndo opHeHrapoBaHHHe CKonjieHHH b bmss npoc^oeB pa 3 JiHHHo 2 
MoniHocTH, sndo HepaBHOMepHyjo,, pacceHHHyio BKpansGHHocTt, 

HadjitosaioTCfl ipn reHepaiyiM MarHaiHia, 0<5pa3yDinH6 KyduqecKHe 
3epHa (pa3MepoM ot 0,01 so 0,05 mm), BusemBnmecH paHee ypaHOBHX 
MMHepajioB* MarHeiHi 3aMemaeicn KapdoHaiaMH - aHicepHTOM, cHsepM- 
tom h sojiomhtom, a Tasse KopposHpyeTcs ypaHOBHiai MHHepajiaMH. Ilpa 
otom no KpaHM 3epeH MarHexma odpa3yi3TCfl KasMKH reMaima m nceB- 
SOMop<|)03H rewaTMia no MarHeTHTy (MapiMi). Kpowe MarHeTHTa, b py- 
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sax BcxpenaeicH MyuiKeioBHi, 

reMarHT, TaK ace KaK m MarHeiHT, ABJiflexca nrapoieo pacnpocxpa- 
HeHHHM MMHepajiOM onMCbiBaeMoa accouwauHH h odtiMHo Bcipenaeics Bue- 
CTe c MamTHTOM. Oh odpa3yex bkjiiohbhm nnacxwHHaxofi $opiiu so 
0,3 mm b pHHy. BdpeqaioTca qextipe reHepannn reMaiHTa, xpw H3 
kotopux BHsejiMHCB so odpa30BaHns MjraepasoB KapdoHa T-ypa hhhht- 
HacTypaHOBoM accouHaHHH, CKonjieHns oxoro reMaxuxa oicaftMHflDiCH h 
K opposupyioicH arperaxaMH ypaHOBHx MHHepanoB, m hx napareHHociB 
ypaHHHHTy He Bcersa ACHa. ^eTBepxas reHepaunn reMaxuxa no Bpeiie- 
hh BUseneHMA CBA3a Ha c ypaHOBoM MHHepasH3aiyiefi h b pysHHx 30Hax 
conyTCTByer ei3* reMarax pa 3 BHBaexcs no MarHemiy, 3aMemas ero no 
KpaaM 3epeH. 

Josombx cpesn KapdoHaTOB HBjiAexcs oshhm H3 pacnpocxpaHeHHux 
MHHepa/iOB. OcHOBHaH ero Macca BHsesHsacB b peayjiBxaie "KapdoHax- 
Horo" veTacouaxosa. Oh pasBesaer h 3auemaex MarHeiHT, posy3MT, 
orMpHH h,b cboio onepesB, 3aMemaexcH KBapueu, ompuHOM BTopofi reHe- 
pamm h kpocchtom. C sosomhtoc cBA3aH0 b ochobhou npoHBJieHne ypa- 
HOBO0 MHHepaJIH3aHHH, EOJiee paHHHS SOHOMHT, npesCTaBJI6HHH0 3epHa- 
mh HenpaBHHBHoM (JopMH , cnaraeT ioHKne npocsoSicH b KapdoHaT-reiia- 
THx-MarHeTHxoBHX pysax. ypaHOBHe MiiHepasH npnypoHeHbi k CTUKaM 3e- 
pes sojioMwxa, npunew Bospyr hhx bhshk dyptie opeojiH. Eo/iee no3SHn0 
Sojiomht b acconHanwH c ypaHWHHTOM BTopoH reHepauHH h KBapnen od- 
pa 3 yei xhjikh, ceKymne BKpanjieHHHe ypaHOBHe KapdoHax-reuaTHT-uarHe- 
raxoBue pysH. 

AHKepiix odnnHo BCTpenaeTCH b BHse H30MexpMHHux sepeH, b toh- 
kom no/iocnaxoM cpaciaHim c uarHexHxoM. B npucy tctbhm ypaHOBHx 
MHHepasoB aHKepnx Ha rpaHnue c nocsesHHUH odiesuHseTcs c xese30u, 
b pe3ysBiaTe Hero odpa3yexca Ka/iBninx. 

Cusepni - mb so pacnpocxpaHeHHHtt b pysax MHHepas, pa 3BHBa ex- 
es odtiHuo b npoweayiKax Messy 3epHaMH sosoMHia nepBo0 reHepaipia, 

ICastpx b ypaHOBHx pysax BbinosHHex npoMeayxsH Messy 3epHaMn 
SOJioMHia. Oh nacTO oKpaineH b po30bhm h dypoBaxo-Kpac'HHfi HBex; 
odpa3yex 3epHncine arperaxn, rHe3sa, khjikm. 

HadjiBflaioTca nposnsKH Ka.nBSHxa, ceicyipe BicpanseHHue ypaHOBHe 
KapdoHai-reMarax-MarHexHioBHe pysn. C otmm KasBumoM CBS3aHo od- 
pa3osaHHe HaciypaHa BiopoS reHepanmi. 

Jiss ypaHOBHx pysHHx Ten xapaEiepHH MenKiie nposnuiKH nonepen- 
HO— BOHOKHIICTOrO KaSBHHia H apar0HHT3, BWnOSHSIODlHX TpeillHHKH epesn 
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BKparuieHHLix h BKpamieHHo-nposcMji&oBHx py#. 

Xj°piim 0(5pa3y]0T tohkom 8 my fl^aTtis m njiacTMHqaTjbie. arperaTti. 

Ohh HBjiflJOTca xapaKTepHHMH cnyTHHKBHH ypaHOBoro opyje Hernia, npnqeu 
k yqacmaM pa 3 bmtmh xjiopmtob odnqHo npnypoquBaioTCB rMapooKMCjiti 
ypaHa. Cpe^H xjiopmtob yciaHaBjiMBaDTCH sejie3Mcrue, acejie3HCT0-Ma- 
me 3najibHHe m MarHe3MajiLHhie pa3HocTH. Xjiopmth pa 3 BHBaioTCfl no aM- 
(JmcfojiaM h KapdoHaTaM; ohm odpa3yx>T xhjikh, ceKymMe ypaHOBHe mm- 
HepajiH, h odojio^KM BOKpyr BKpanjieHHHKOB nocjieflHHX. 

B leCHOS aCCOUMaUMH C XJIOpHTaMH BCTpeqaiOTCH rHflpOCJIDflH, K0- 
Topne oduqHo pa3BHBai0TCfl BOKpyr 3epeH ypaHOBUx MMHepajioB, MarHe- 
THTa, nHpHTa, a Taicse saMeqaDT KapdoHam. CoBMecTHo c xjiopmtom 
ohm odpa3yioT TOHKne KMjiKM , ceKymiie ypaHOBue m iHepajiH h o(5ojiohkm 
BOKpyr noc;re,KHHX. 

TaoM odpa30M, kjih flaHHoS napareHeTHqecKoS accoijHaHHH xapax- 
TepHH: npMypoqeHHocTB ypanoBofi mm Hepa jih 3a iihm k MeTaMop^jmecxHM 
nopo,naM, iDHpoKoe npoflBjieHHe Me tb c omo thh e ckmx nponeccoB b $opuMpo- 
B3HMH MeCTOpoaiKeHHH H CJIOXHH0 MHHepaJIOrHqeCKHil COCTaB pyj. 

B) IIapareHeTHqecKafl accounamm HacTypaHa c k3jibumtom 
m rHjpooKMCjiaMH xejie3a 

rHKpooKHCjiu sejie3a b napareHeTHnecKoE accoiwaaMM c Haciypa- 

HOM H KaJIBIWTOM HBJIHIOTCfl OdHMHHMM MMHepaJiaMM, HO KOJIHHeCTBO MX 
b pa 3Hbix MecroposcfleHMHX Beciua pa3jiHHHoe. 3th MHHepaJiu mcejikhm- 
rejiBHo pe^KH b napareHe3Hce HacrypaHa c MOjind^eHMTOM, HacTypaHa 
c rajieHHTOM, HacTypaHa co c$ajiepHT0M, Haciypana c ounoopmoM* Bo- 
jiee qacxo rHspooKHC/m ace;ie3a BCTpeqaioTCfl b napareHe3Hce HacTypa- 
Ha C KajIBmiTOM, C CaMOpOflHHMH BJieMeHTaMH H C CyjILlJjMflaMH MeftH. 

B HeKOTOpHX MeCTOpOUCSeHMHX rHflpOOKHCJIH acejie3a flBJIHBTCfl TJiaBHHMH 
MMHepaJiaMM or,ne;ii>HHX ypaHOBHx pyamix ie;i, b to BpeMn KaK ociajib- 
H«e Tejia bthx MecTopoacEeHHft npejtCTaBjieHH napareHeTHqecKHMn acco- 
HHaijHHMw HacTypaHa c KajibUHTOM hjim naciypaHa c cyjiB$H^aMH Mean. 

He ocTaHaBJiHBaacb Ha reojionmecKHx Bonpocax m MHHepajiax EOHaciy- 
paHOBtix cTa.mil! MHHepajiH3aHMH r KOTopHe ocBemeHH npn onncaHUH Ha- 
ciypaH-KajiBiuiTOBoJi h HaciypaH cyjiBipMflHHM Mejn napareHeTMnecKMx 
acconHaHH2, nepeEaeis e xapaKTepncTHKe MHHepajioruM py^mix Ten, 
npe^CTaBXHDiUMX ^aHHyu napareHeTHHecKyn accoimaiuiD. 

CocraB py,KHHx Teji, npe^CTa b jiHDmnx aaHHyio napareHeTHnecKyc 
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aCCOUHaUHK), BGCBMQ CJIO2CHH0J B HHX B KOJIHHGCIBeHHOM OTHOUieHHH 

HandojiMee 3Haq6HH6 hmgioi raspooxacjiu x6jiG3a (rGiax, ra^porGMa- 
THt), XJIOpHT H HeCKOJIBKO MGHBUIGG-KaJIBIlMIj KB3PH H HaCiypaH. B HG- 
dOJIBKHX KOOqeCTBaX OTUGMGHH T6K2CG X3 JIBKOnapai, dopHHI, raJIGHMT, 
C(|)aJIGpHT, X3JIBK03MH, KOBGJIJMH, IlHpHT f MapKG 3HX, djieOSfl pyfla , Ca- 

Mopo^Hoe cepedpo. Ctpoghhg py^HHX igji hmggt cboh ocodGHHocxa, ko- 
TopbiG BupaacaiOTCfl b cjig^joihgm: b neHTpajiBHoil ax qac-xa cocpg^oto- 
MeHu Haadojiee doraTue ckoiijighhb Haciypaiia, acconaapyiomGro c ra,n;po- 
oKHCJiaMH Keji63a. IIo mgpg yflajiGHaa ox ijeHipajiBHoii qacxa k $jiaHraM 
pyflHHX igx KOJiaaeciBo HacxypaHa a raflpooKacjioB ieji63a nocxonGHHo 
yMGHBfflaGICfl, H TJiaBHyD pOJIL HaWHHaGI HrpaiB KGJIG3HCIH2 XJIOpMT. 
XapaKIGpHO, HTO H3 CyjIB$HflOB MGflK XaJIBKOIlMpHI HadjIDflaGXCfl B yqaci- 
Kax pa3BMXMfl XJIOpHTa, a dopHHI, X3J1BK03HH H KOBGJUIMH B aCCOrtfiaiXHH 
C OKHCJiaMH KGJie3a. 

SajIBHOG BHnOJIHGHHG COCIOHI H3 OdjIOMKOB CHJIBHO M3MGHGHHHX 

BM6nax>mnx nopoji, noqeK, cjiosghhhx raapooKacjiaMa kg jig 3a a xjiopa- 

TOM, a T8KK6 KaJIBIJHTOM C HGdOJIblllHM KOJIHHGCIBOM py^HHX MHHGpQJIOB , 
IteMGHIHpyiOIIlHX OdjIOMKH K nOHKa . 

B oxflGJitHHX yqacxxax Ha rpaHane py#HHX igji c BMemaEmmoi no- 
po^aMU BHflHH nojiocKH rpedeHaaxoro KBappa MomHociBio 1.-2 mm a ^jih- 
ho2 5-15 cm, KBapueBtie Kpaciajijnj b othx nojiocKax BepmaHaMa odpa- 
meHu k HGHipy pyflHHX CKoruieHaa. 

HacxypaH b oxoi! acconaanaa Bcxpeqaeica aobojibho qacxo. Oh 

npGflCiaBJIGH BKJHOqGHHHMH, HMGDUIHMH HeCKOJIBKO MHJIJIHMGipOB B nOnGpGH- 
HHKG HJIH C$epHqeCKHMM H H6npaBHJIBHO0 $0pMbl Odpa30BaHHflMH, JJOCIH- 
raDipMM THCBqHHX .hojigJI MajuiaMGxpa b noneperaaKe. Tg a .npyrae pac- 
nojiaraioxcH cpe^a raflpooKacjioB sejie3a h KajiBnaxa. 

OuiaqaiejiBHoil ocodeHHocTLio 3ioro HacxypaHa abjihgtch ero HH 3 - 
Kafl oxpascaiGjiBHafl cnocodHocxb. B noqaax, cjioseHHHX xjiopaxoM a ra- 
ApooKacjiaMH Kejie3a, HacxypaH HaxoflaxcH BCGr.ua cpc^a nocjiejiHax, 

Oh pacnojiaraeTCH b hhx xaK bo bhgaihhx KaMMax, xax a b npoacajiKax, 

B KOTOPHX 3aMGmaGX XJIOpHI. 

B KajiBHHxe HacxypaH pacnojiaraexcfl djiaie k ra^pooKacjiaM ace- 
^e3a. Oh npeflCiaBjieH HenpaBajiLHHMa MejiKHMa CKonjieHHHMa, ojiaHoqHHMH 
uiapaKawa, qenoqKaMa mapaKOB, xaeMKaMa BOKpyr pa3jiaqHHX MaHepajioB. 

ra^pooKHCjm Kejie3a (rdiax, ra^poreMaiax) b onacHBaGMoM napa- 
reHGTMHecKoa accoaaaiuiH HacxypaHa abjiakicji HaadojiGG pacnpocipa- 
HeHHHMH MaHepajiaMa, Cpeja hhx no BpeMSHa bh^gjighba oxhgxjihbo bh- 
SGJiHioiCH flBe ochobhhg rpynna, a hmghho: 
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1 ) mapooKHCJiH xexe3a, cHHreHeiHqHHe xjiopHiy; 

2) rH*pooKHCjiH *ejie3a, pasBHBaamneca no xjiopuiy, CHHreHeiMn- 
HHe KajiBUHiy h HaciypaHy. 

JtoHaciypaHOBue rH#pooKHcnn xejieaa odpasyioi ejpiHue ho^km c 
xjiophtom, BunoxHHH b hhx oijtejiBHue KOHneHipu. Xapasiep XOHiaiCTa 
mapooKHCflOB xenesa h xxopnia b noqicax Hcxjiwqaei npe«nojioxeHHe 
o 3aMenieHHi! hx apyr apyrow h c HecoMHeHHociBD yica3HBaeT Ha phtmhm^ 
Hoe HX OTHOXeHHe C HeOflHOKpaTHOfl CMeHOfl OflHHX flpyrHMH. 

Fhapookhcxu xejieaa b npe odjia.ua tone 0 Macce nueioT cnpmoKpHCTaji- 
jmqecicoe CTpoeHwe is jihqib b ot^jibhux saHiiax mjim yqaciicax KaflM 
BH#HH MeJIKHe KpHCTajIJIHKW, CpejW KOTOpUX MOXHO BHflejIHTB reiHT H 
rH^poreiiaiHT. 

IlapareHHbie HaciypaHy rnapooKHCjin acejie3a BHflejiaioTCfl Bcer^a 
no3#H66 onucaHHux noqeK. Ohh OTMeqaJOTca no nopwJiGpwH dthx noqeic 
hjih BunoxHHioT ipeiHHHH b hhx, 3aMemaa XJIOpHT (puc . 16). Th^POOKHC- 
xu xa/i63a b 9thx CKonjieHHflx bemojihaiot MexnoqeqHoe OpOCTpaHCTBO 
b HaciypaHe hjih odpa3y»r ctojib xecHoe cpaciaHHe c hhm, hto Hecd- 
XOflHMO flOnyCTHTB HX COBMeCTHOe BH^eneHMe H 3 paCTBOpOB. 

Thapookhcxh xejie3a bmgctc c HaciypaHOM hjih de 3 Hero OTueqa- 
jotch laxxe b KajibHHie b BHje CKomieHHfl HenpaBHJibHofl $opMH so 2-3 mm 
h;ih npaBH^bHux niapHKOB h no;iycc[>ep. KpoMe Toro, ohm Bcer.ua od- 
HapyxHBa»TCfl iaM, r^e HMeei MecTo saMenjeHne xajibKorwpHTa dopHHioM 
(pHC. 17). 

ypaHOBue py^Hue Tejia c onpoBox.ua dtch okojiokhjibhhm H3MeHeHneM 
BMeaiaoniHx nopo^, BHpaacamiHMCfl b odpa30B8HHn 3 oh c epHHHTH 3 a nun , 
xji opn th 3a hhh h rHflporeiiaTH3anHH. OiHocniejiBHo py^Hux Ten bth 30- 
hh pacnojiaraDTca b nepeqHCjiOHHoa BHie nocxe^oBaTejiBHocm, npnqeu 
bo BHyipeHHMx qacinx pacnoxaraioTCH rHfiporeMaiHTH3MpoBaHHHe nopo- 
«h, yqHTHBafl, qio b MeciopoxxeHHHx jaHHoro inna HadjiDflaeicn npo- 
cipaHciBeHHoe coBMeneHHe xhji pa3Horo cociaBa h B03pacia, cjie^yei 
flonyciHTB, qio x/iopHTH3anHH BMemaDmHX nopoj odfl3aHa nponeccaM,npn- 
BefllHM K ^OpMHpOBaHHD KB8pn-CyjIBlJ)H£HHX H dapHT— Kapd0H3THHX KHJI, 
a c ypaHOBHMH py^HHMH lejiaMM, no~BH£HMOMy, CBH3aHa tojibko hx mfl- 
poreMaiHTH3aijHfl. 

B cociaBe khji c onHCHBaeMott napareHeiHqecKoft accoinaaimea Ha- 
cxypaHa npHHHMaei yqaciHe doxBioe KOjmqeciBo MHHepajioB : cawopofl- 
HHe axeueHTH, cyjiB<|)HflH, okhc jiti , KapdoHaia, cnjiMKaiH. IIo cnwcoqHo- 
My COCTQBy MHHepaHOB H npOCTpaHCTBeHHOMy nOJIOSGHHS) py^HHX T QJi 
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aaHHaa accouaaima HMeei MHoro odmero c KapdoHax-HacxypaHOBOii na- 
pareHeTimecKoJt acconaanaefL OdpamaeT Ha cedn BHHMaHHe, nxo ycxa- 
hobji8hhh 8 MHHepanu HBjiflDTCfl pa-sHOBoapacxHuiai. HaciypaH oxnaraexcn 
coBMecTHo c dojiee no3jtHHira MHHepanaMH - remroM, ruaporeMaxaTOM, 
KaJibHHioM h cym4aaaMH - dopHHTOM, xajiBK03HHou a apyruMH. B napa- 
reHe3Hce c donee paHHHM xnopaxoM oh He Hadn»nancn. M3yqeHae opeo- 
jia OKonoxiMBHoro H3MeHeHHH noKa3biBaeT, mo MHHepanu, ero cnaraD- 
nme, cftopMapoBami b #Be danaa. Jinn nepBofii cxanaa xapaxxepHo pa3- 
BHme xnopaia h cepaijHTa, ana BxopoK - ranporeMaxaxa, pa3BHBax>me- 
roca no xnopaTy. 

CBoeodpa3ae naHHOfl napareHexHwecicoB accoHHauaa MMHepanoB, 
pa 3HOB03pa cthoc tb MHHepanoB, cnaraiomax py^Hue xena, a Taicxe pea- 
Koe HaxoxaeHne hx Ha Teppaxopaa CoBeiCKoro CoD3a odtacHaDTca oco- 
dtiMH ycaoBHaMH, b kotophx ohh ^opimpyioTCfl . Kas noKa3ano nexantHoe 
H3yqeHHe py^HHx Ten naHHoro iana, ohh B03HHKax)T b pe3yni>TaTe Hano- 
xeHHH HacTypaHconepxamax npoxanKOB Ha donee paHHae KapdoHai-cynB- 
khjin. KapdoHain b nocneflHHX othochtch k ncenesacraM 
pa3H0CTHM; H3 cyjib$H,ii;oB iiame Bcero BCTpeqaioTca xam>KonapHT, 
raneHMT u c$ajiepHT . 

4. HACTyPAH-rAJIOrEHM/lHAH $JIKDOPMTOBAfl riAPArEHElfflE- 
CKAfl ACCOUMAUMH 

$n»opax b napareHeiHqecKoa acconaaiyia c HaciypaHOM - oxhoch- 
TenBHo Mano pacnpocxpaHeHHbia MHHepan ypaHOBux MecxopoineHafi CoBei- 
cxoro CoD3a. HMeioica enaHaqHHe MecxopoxneHMH, npeacxaBneHHHe ona- 
ctiBaeMoa napareHeTHqecKofl accoiyiaipieK MHHepanoB, a MecTopoxneHHn, 
b kotophx 3ia accoimaLUia cnaraei Hedonbinae odocodneHHHe yqacxKH 
b KOHTypax pyflHnx Ten, cnoxeHHux hhbiuh napareHexaqecKHMa accouaa- 

QHHUH. 

MeciopoxneHiia, b kotophx mapoxo npoaBneHa naHHan napareHeia- 
qecxaa accoijaaiyix b xanaqHOM ee npoaBnenaa, 3aneraDi cpena HHTpy- 
3 hbhhx a ximbhhx nopon KHcnoro cocxaBa - anacKHTOBux rpaHaxoB, 
rpaHHi-nop^apoB, KBapijeBHx nop^apoB a xBapneBux caeHHT-*nop$apoB, 

Cpena MecTopos,neHH0, npencTaBJiaBnax naHHyc napareHexaqecKyio 
accooaana©, HMeDica icaic onHocTanaflHHe, b kotophx npoaBneHa xonBKo 
HaeTypaH-cpnBopHroBaa cxanaa MaHepanw3aipH, fax a MHorocxanafiHHe, 
conepxamae KBapueBHe, KBapH-cynB^a^Htie, da pax-ica pdoBaTHtie xejih, 
no cociaBy aHanoraqHHe xanaM mh or oc xa naftHHX MecxopoxneHaK, npe,n- 
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ciaBJiaBiUHx HacTypaH-sajifcUMTOBy» a HeKoiopue HacxypaH“*cyji6$nflHHe 
napareHerzqecicze accomianzH. Ocodoe nojioxeHze saHHMasoi rpe03eHo- 
BHe MeciopoacfleHHfl c HajioxeHHoit HaciypaH-^jiDopHTOBOii MHHepajiM3a- 
ijnefl. B 3 thx uecTopos^eHHflx Hazdojiee pbhhhmu HBjiflBTca rpe03eHH 
KBapa-iiycKOBHTOBoro cocxaBa, npe^cTaBaeHHHe MHefiHOBuiflHyTUMH 30- 
Haira, npocjiesMBaDiitHMiicfl no npociHpaHMD Ha cothh MexpoB. Mohihocib 
30 H aocxzraex nepBHx ^ecaiKOB MeTpoB. B ueHipaxBHoB qacxw KBapn- 
MycKOBHTOBHX rpe03eHOBHX 30H Hepe;mco BH^HH rpeii3eHa KBapn-TOna- 
30Boro cociaBa. Te 0 apyrze rpe03eHH coaepsax 3aueiHo@ KOJizqecTBo 
BKpanaeHHHKOB nHpjiia, MeHee - apceHonupma, xajiBKonzpHia, rajieHH- 
ia, c^ajaepHia* B HedojiBmzx KOJizqecTBax BCxpeqeHH laxace MOJizd#eHHx, 
BOjiB^paMHT, KaccHiepar, fluraopHi. B neHipajiBHOfl qacxz HeKoxopnx 
rpe03eHOB BCipeqera KBapn-cyjii><J)jiflHne schjih , b Koxopux, xpoue nepe- 
qacjieHHHX BHnie HHHepaaoB rpeflseHOB, bhjhhh xonas a MycxoBMi a ejw- 
HHHHHe BKXDqeHHH sodaxBT-HHK6ji@BHx MHHepa^oB rpynntt Ca#JIOpHT-paw- 
uejiBcdeprzx, CapajuiejiBHo rpe03eHOBWi 30Hau pacnojioseHM 3 ohh anB- 
dHiH3ai?HM, b kotopux spattae pe®co HadjiDflaeicH $jiiDopHT. B rpe23eHo- 
5V, BHX 30Hax BCTpeqeHH xaicxe MejiKMe $ji»opzTOBHe h eflZHzqHne icajiBmi- 
^ TOBHe npOXHJIKH. 

HacTypaHCo^epsamue py^HHe xejia pacnojioxeHH b KOHTypax rpe2- 
36H0BUX 30H. OHM 3aBepmaDI rMflpOTepMaHBHyD fleflTeXBHOCIB Meciopos- 

^opjia ypaHOBtix pyaHiix xeji b MeciopojmeHZHX, npeflCTaB/iarauix 
HacTypaH-$xBopnTOByi) napareHexzqecicyD accoipianHB, xzjioodpa3Haa, 
HHH3oodpa3Haa co BTOKBepxoBHM z BKpanxeHHHM pacnpe^ejieHHeM MHHe- 
pazxaaipnu H3BecTHH laxace TznzqHHe $jiDopzxoBHe shhh c HenpoMHin- 
jieBHw coflepxaHHeu ypana* ffliOKBepxz cxoseHu pa3jmqHo opzeHizpoBaH- 
hhmh nposzjiKaMH, b cocxaBe Koxopax Bejjynee Mecio npzHa«jieizT <£>jido- 
pzxy* BMecxe c (Jijidophiom b 3aMeiH0M KOMqeciBe BCxpeqeHH HacxypaH, 
HeMHoro nzpzia z Mapxa3Hi* OciajiBHiie MZHepajiti - xaxBKonzpzT, c$a- 
jiopzTj ra/ieHzx, caiJxjjjiopHT— paMMejiBCdeprzx — ycxaHOBneHH b hzhiox- 
hom KojiHqecTBe, npHTOM b ox^exBHHx yqacxicax py^Htix xeji, a k8jibiiht 
M MOXHdfleHZT IOJIBKO B H8 C Ty pa H-K3 BHZ T 0 B Oil H HaCiypaHCyjIB$H 1 HHO0 
napareHemecKHX accoHzanzHx, rae HHor^a xaicxe b 3aMeiHHx kohh- 
qecrsax HaXO^HXCfl $JIDOpHI. 

cjiaraex He MeHee 80# odteMa khjibho 2 Macca. Oh npe^- 
CXBBiieH TeMHO-4>ZOHeXOBHMH HJIH qepHHMH TOHK OKpHC T8 MHqe CKHMH K 

HHor^a KpynHOKpucia^jizqecKHMH pa 3 hocthmk« MnKpocKonzqecKoe H 3 y- 


• '( 
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tieHHe noKa3UBaeT,mo OKpacxa MMHepa/ia pacnpe^iena b 3epnax Kpafi- 
He HepaflHOMepHo : Ha $0He decnBexHO# h cjiado-OKpameHHOlt Maccu tpjiioo— 
PHT8 BHflHH HSnpaBHJlbHOM (|)0pMH ryCT0“CpH0JieT0BHe nflTHa, B ueHTpe 
KoropHx Hepe,mco Ha^B^aeTca HacxypaH. 

HeKOTopae KpucTanjiH tpxioopHTa hmoidt 30Ha;ii>Hoe cTpoemie, odyc- 
JI0BH6HHO6 Hepe^OBaHHeM 30H C pa3H0ft 110 HHT8HCHBH0CTH OKpaCKO^. 
XHMHqecofl aHaHM3 $jnoopHTOB noica3aji coaepacaHHe B HHX 0,6# ypa- 
Ha. Bo Bcex HadjnwieMhix cjiynaflx ^loopm ABJiHercH Handojiee no 3 ,nHHM 
MHHepajioii nposw^KOB, BunojiHflroniHM hx neHipajiBHyio qacxb. 

HacTypaH BcipeqeH b cociaBe $;hdophtobhx npoxmiKOB b 3aMeiH0M 
KOJinqecTBe. Oh ^ame Bcero pacnojiaraeTca KaSMaMH Ha CTeHKax ipe- 
mHH JMii no odxoMKaM nopofl, pese npeflcxaB/ieH ubjikhmh nomcaMH. Toji- 
milHa KaKll H3MepfleTCH C0THMM flOJIflMH MHJIJIMUaipa H JIHIIIB B eflHHHHHHX 
cjiyqaflx ^ocTuraeT 5 mm. 

C^ajiepHT, raJieHHT, xajiBKonupzx, ca#jiopHr-paMMejn>cdeprMT 
npeflCTaB^eHU OdOCOdXe HHHMH BOIOqeHHHMH, H3MepHeMHMH £0JIflMII mhjijih- 
Meipa b nonepeqHMKe, h BHaejiajiHCb odHHHo nocxe HacxypaHa. Ohh 
BcipeweHH b yqacxKax MeciopoxjieHiiH, b kotopmx HacTypaH— (Juidophto— 
BLie npOKHJIKM KOHTaKTHpyDT C 3THMH 2 e MHHepaHaMH, HO odpa 30B3HHH— 
ira b npe^ieciByamea HacxypaH-4>xaopHTOBo0. IIocxe^Hee Ha- 

BOflHr Ha MHCJIB 0 TOM, HTO 3TH MHHepaXH HBJIHDTCH nepeOTJIOXeHHMMH. 

TamiM odpa 30 M, ajm (Jxdopht— H acTypaHOBolt napareHemecicotf 
acconHaqHHxapaKTepHa HCKXDqHiejibHafl npocioia MHHepajionjqecKoro 
codaBa HacTypaHco^epaanHx npoxunicoB. Be^ymuM MHHepajiOM b hh x 
HBJIfleTCH (fWUOOpMT, KOTOpHfl BCTpeqaeiCH BMeCie C 3aueXHHMH KOJIH— 
qeciBaMH HacxypaHa, He dojn>niHMH-iinpnTa , MapKa3zia h HUHToxHHMH-xanb- 
KonupuTa, c^JiepHTa, raneHina, ca^JnopuTa-paMMexBcdeprHTa h Kapdo- 
HaTOB. 

n. II A P A T E H E 3 11 C CMJ1MKATA y P A H A 
(H E H A P E B H T A) 

3ia accomiamiji ycraHOBjieHa cpe,p MarHeiHro-aM$KdojioBHX, aw- 
$HdOJIO-C/HOflflHHX, KBapneBO-CJHOflflHHX CJiaHqeB, sexe3HCXHX KBapiUITOB, 
Aojiommtob, TaxBKOBO-KapdoHaiHHx nopoa, cmhthx b KpyxonaflaDmue 

CKJia.HKH. 

IIopojpj, BMemawpe opyaeHeHHe, noflBeprjmci, MHieHCHBHOMy mg- 
iacoMaT03y, npHBe,nieMy k hx cymecxBeHHotf nepepadoiKe. B pe3yjiB- 
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Taie MeTacouaio3a uarHeTHi, reuaxax, au$ado;iH, cjidah, 3auenjeHu 
axidaxoii, ampMHOu, rjiayKO$aHou, poAy3Hioii a ApyrHMa MeiacouaxH- 
yecKHMH uaHepaaauH. 

ypaHOBHe pyflHHe xejia, HMeDmae aaB30BHflHyD $opiiy, Koexpo/iH- 
pyuicfl TeETOHHqecKHua HapymeHHflMH h pacnojiaraDxca b aeHipaoa- 
H8ABHUX 3aMHKaHIiaX a B KpUJIBflX coa^KB. 

B cocxase pyjHux xeji, npeflCiaBJiarmax aaHHyi) napareHexaqecKyi) 
accouHauHD, ycraHOBjieHo donBinoe KoxaqeciBo pasHOBoapacTHUx unHe- 
paaoB, odpaaoBaBniHxca b Tpn bjib ,naxe qeiupe CTa^aa MiiHepajw3aumi. 

B nepByD-cxapD xejie3opyAHoro Mei0CoaaiO3a-odpa3OBa;iHci> 
MarHe3najiBH0-x@jie3Hc;He a xejie3HCTO-uarHe3MajibHHe ai^adojiH, ua- 
THerax, reuaiHT, KBapn, napax, nappoxaB. Bo BxopyD— ct8ahd Haipo- 
Boro MeTacoMaio3a-OTjioxHXHCB mejioqHtie au$adojiK paja raayK0$aH- 
KpoccuT - pa,ny3HT - padeKMT, 3rapaH, aaidai, a xaicxe Hedojawnae 
KoaaqeciBa rpaHeia, MajiaKOHa, anaxma, axipoc<J>eHa. KoaiiqeciBeHHO- 
MHHepajioraqecKae noflcweiH noxa 3HB8DI , mo b 30Hax HaTpoBoro uexa- 
couaxo3a ajiBdar pe3K0 npeodjiaaaei Ha# arapaHOM a mejioqHniia ai4u- 
dojiaim. 

OahoU H3 xapaxiepBux ocodeHHocxeH uHnepajioB, OMOxaBiaxca 
b cxa^m) HaxpoBoro MeiaconaT03a, aBjiaexca Hajmqae b hhx ypaHa* 
XHMuqecKHMH aHajm3auH ypaH b aojihx npoQeHia odHapyxeH b axtdaxe, 
aiejioqHHx aifljwdojiax, anaTaxe, MajiaxoHe, BTxpoc$eHe (pac. 19). 

HaaaqHe ypaHa BiKHepaaax HaxpoBoll cxapn Meiacouaxosa Heico- 
xopfcie HCcae^oBaxejia paccuaipaBaui kbk Aoica3aiejii>cTBo reHeiaqecKoa 
cba3h 3xo0 cxaflHH co cxeayMiea - ypaHOBofl. 

B xpeiBD - ypaHOByD cxaflai) MHH'epaaH3amiH - BtifleaaaacB raapo- 
dMoiax, xeae3Haa cjiDjtKa, xjiopht, KaamaT, irapHT. 03 ypaHOBax mh- 
HepaaoB HaHtiojibawi pacnpocxpaHeHaeM nojn>3yexca H6H8 ,hk6bht* 

HeHa^ceBHx Hadflcaaeica npeaMymeciBeHHo b Baae npa3MaxaqecKHX 
KpacxajixoB 0,05-0,001 mm b nonepeqHBKe, ax cpoctkob a pexe iijiot- 
hhx Macc. OspacKa Hena^KeBHia pa3Hoodpa3Haa - ox qepHofi c 3 ejie- 
HOBaiHM OTTeHKOM flO S6JITO0, OH HadflDflaeTCfl B HHiepCTHimflX sepeH 
ajitdaxa (pac. 20), pa3BHBaexca b bhas ywaHeHH0-npH3uaTaqecKHx 
Kpacxa/uoB cpe^H rxayKo^aHa, poAy3Hia a orapaHa, 3ajieqHBaei xpe- 
miHH APOdjieHHB b Bixpoe^eHe, anaxaxe, uajiaKOHe a odpacxaex ax 3ep- 
na. B otasjilhhx cnyqaax BHyipa HeHaAKeBuxa OTMeqeHH KpacxaJiJiH 
raApooKHcxoB ypaHa, omeuiHBO BHAejiHsmaeca doaee bhcokhmb noKa 3 a- 
tqm & ms . CBexonpeaojweHHH, KpHCxajijiH HeHajpeBaxa HepesKO e OAem b 


* . t 
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pydamicy" ho xjiopHia h m reinxa k oEpyseHti n/ieoxpoMqHHMH xBopmca- 

MM. 

HeHa^ceBMi ABaaeica boxhhm cuaHKaiou ypaHa, KajitmiB, uarHMfl 
u pejKHX 3eMeaL. Oh coaepxnx 3Haqme;iLHHe KOJiwwecxBa cBHHua h 
cjiejH TopM. ypaH b MHHepajie HaxosHxca icaic b qexupex, xaic h aecxM- 
B8JI8HTHO0 $opMe, npimeM cooxHouieHHe qexupex-H mecTHBajieHTHoro 
ypaHa b pa3aHqHo OKpaineHHux ero pa3Hociflx aaKOHouepHo MeHnexca. 

B qepHtix pa3H0CTHX cpaBtimejiBHo BHeoKoe coflepacaHiie qexupexBaaeHx- 
Horo ypaHa (flo 21#) h hcckojilko noHnaceHo cojiepsaHHe meciHBajieHi- 
Horo ypaHa, KajitmiH, uarHHfl h pejKHx 3eue^t. B cBexjinx pa3Hocxax 
KoxnqecTBo qeiHpexBaaeHiHoro ypaHa hhhxoxho (ro 1#), ho B03pacxa- 
ex pojiL weciMBajieHTHoro ypaHa (flo 66#), Kaatimfl, uarHHfl h pea- 
kmx 3eMe;ii>. 

ypaHHHHT Bbiflejiflexcfl, xaK se icax h HeHanK6Bnx, b bh,h8 MejiB- 
qaHniHX xpHCiajuiOB b arapHHe, au$Hdojiax, ajiLtoe h odHqHo oicaflMjieH 
apydamicaMH" rexnia h xjiopHxa. 

BpaHHepHi HadjiBflaeica b bhxb CKomeHHHx c Tpeyr o ji lhhmh oqep- 
XaHHflMH KpHCXaflflOB B aCCOHHaHHH C BHDieonHCaHHHMM MHHepaJiaMM, Ho 
pa3uepau BHxejieHHiJ, flociHraromnu 0,6—1 cm, oh pe3xo OTJinqaexcfl or 
ypa HHHHia h HOHanKeBuxa# 

$opMnpoBa Hue MecxopoxxeHHfl 3aicaHqHBaexcfl BH^eae hhbm xapdoHa- 
iob (aoxoMHia, aHKepnxa, KajitHHxa), cyjn4>Hfloa (napHia, raaeHHia, 
c^aaepHia, xanBKormpnia) h napareHHoro hm xaopHia. OcHOBUBaacB 
Ha xom, qxo 3 th MHHepaau pa3BHBaH)iCH BflOJiB 30 H .spodJieHHfl, cexynuix 
h CMenaDnuix 30HH c ypaHHHHi-HeHajiKeBHioBhiM napareHe3Hcou, h Ha 
oxcyiCTBHH b nepeqHCjieHHHX BHme MHHepaaax ypaHa, hx Hepejxo ox- 
Hocfli k caMocxoHxeflBHoM, qeiBepxofi cxaflun MUHepajmsaunH mi se 
k KOHgy xpextea - ypaHosofi cxapn MUHepasHsaimH* 

3a e hd q e h b e 

Kax BHflHO H3 npeflHffymero onucaHHfl, rHflpoxepuaxBHHe ypaHOBHe 
MeciopoafleHHfl pacnoaoxeHH b noposax pa3jmqHoro cocxaBa* PyjHue 
xexa xaroxeDx k 30Ha.M perHOHaflBHHx pa3HOMOB, npnqeM b cauux xpyn- 
hhx pa3JioMax ypaHOBaa MHHepaflH3aqHa He EOipeqeHa mm yciaHaBXH- 
Baexcfl xpaftee pe^xo* PyxHHe xeaa npnypoqHBaDica k onepaDmuM xpe- 
mHHaM 2-ro, 3-ro h doaee bhcokhx hoph,hkob* 

rnjipoiepMajifcHHe ypaHOBtie MHHepajiH b MecxopoacxeHHHX CoBexcKO- 
ro Ooesa Haxo^axca b napareHeiHqecKOll accoipaqHH c donBami hhc- 
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J10M MHHepaJIOB, epe^H KOTOptlX OCObeHHO WZpOKO P03BMTU CyUb^MflU 
h KapdoHaTu, 3Haqzxejii>Ho MeHime czjiHxaTH, eme MeHBine oxzcjih x ra- 
jioreHHjD[H h coBceM peflKH cyjit$aTH z caMopo,HHHe BjieueHiu, 

03 nepe«HCjieHHux xaaccoB MHHepaaoB tojilxo Hexoxopue cyjii4>H- 
JB* (nwpHT, raaenux) x xapdoHaTH (xaabUHi) ycraHOBJieHu b cocxaBe 
Bcex XJIH dOJIBDIHHCTBa H3B6CTHLIX ypaHOBHX MeCIOpOXfleHH0, HO B Kpafl- 
He nepeMeHHux xoazqecrBax, Cpeax MHHepajioB, mwpoxo npejiciaBJieH- 
hhx b OT^eabHHx MeciopoK^eHHHX, OTfle/iBHHX py^Hnx xeaax hjih b onpe- 
jtejieHHux yqacxxax 3ixx xeji, mohho Ha3Bax& BzciiyiMH, rxapooxzcjiH 
xeji'e3a, MMeDica xaxjce nrapoxo pacnpocxpaHeHHHe MHHepajiH, npwcyr- 
CTByamiie noBceMecTHo, ho b HesHamixejiBHHX K0jnmecxBax(Mapxa3zi, 
apceHonHpHi). Handojiee o dun hum rxnoreHHHM ypaHOBUM MHHepaaoM hbjih- 
eica HaciypaH, peso Bcxpeqaexca ypaHMHHi. HeHajpceBnx xapaxxepeH 
toxbko jsfi& onpe^exeHHofl rpynnu Meciopoar;neHH0. 

B mjipoTepMaxBHHx MecTopQxaeHzax CoBeicxoro Co»aa Hazdojiee 
pacnpocTpaHeHH napareHe3KCH okhcjiob ypaHa, a cpe^n hhx HaciypaH- 
cyjiB$HflHafl h HaciypaH-xapdoHaxHaH napareHeTHqecxHe acconzamiH, 

HacxypaH-xapdoHaTHafl napareHeinqecxafl accoHnanufl b Handojiee 
izihimhom BHja npeacxaBjieHa b ochobhom tojibko xapdoHaxoM h Hacjypa- 
HOM, BH6CI8 C XOIOpHMH B KpaflHe Ha3HaHHieJIfcHHX XOJIHHeCIBaX BCipe- 
neHH napHi, c$ajiepHx, rajieHHi, xajiBXonHpHi h jjpyrne MZHepajiH, xa- 
paxxepHue pa HacxypaH-cyjiB^HfiHofl napareHeTHqecxofl accouzamiH. 

B HexoiopHX MeciopoijieHHax ycxaHOBjieHH xaxace rzapooxxcjiH xezeaa. 
KapdoHaiH b noaaBjisDmeM qacjie MecxopoKfleHzl! npeacxaBjieHH xaamH- 
iom, BMecxe c xoxoptiM xpaBHe peaxo bhkhh Hedoju>nze xojixqecxBa 
aHxepHTa h zcx/iDqHTejibHo pe^Ko aojioMHTa . 

3HaHHxanBHo peace BCipeqaiOTca uecxoposffeHMa, b xoiopax rjiaB- 
Haa Macca xapdoHaioB npescxaBaeHa jcojiomhtom h aHxepzxoM, b xo 
Bpeua xax xajitmii BCipeqeH b HzqxoxHHx KOjiHqeciBax. IIpz coBMecx- 
hoh Haxoac^eHHH pa3Hnx xapdoHaxoB xajimHi Bcer^a Btiaeaaeica nocjiea- 

HHM, 

B HacxypaH-cy;ii4)HflHHx napareHeiHqecKzx accounaHnax Bcxpeqe- 
hh nzpuT, xaaBxonHpHi, c$ajiepHT, raaeHHi, MoazdfleHzx, dopHHx,xajn>- 
xo3hh, xoBexauH h apyrne weHee pacnpocxpaHeHHHe py#Hne MHHepazH, 
oiMeqeHHtie npH oriHcaHHH oiflejiiHux napareHexHqecxHX accounauna. 
SHJIBHH6 MHHepaaa HpeflCiaBJieHH B OCHOBHOM KaJIbHHIOM, HHorjia KBap- 
ueM, a b HeEoxopHx MecxopoE^eHnax mb bx yqacxxax xaxxe rz^pocaD- 

flaMH, XJIOpHTOM H $flDOpHXOMo 

B pa3ueneHHM a ycaoBHax odpa30BaHHH HacxypaH-cyai>$HflHon napa- 
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reHeiimecKoll accouHaawH HaMeqanicfl Hexoropae 3axoHOMepHocTH, 

KaK bh^ho H3 onwcaHHs oiflejiLHHX napareHernqecKHX accoHHaimfl, 
b hhx qame Bcero Had/iDfla»TCH cjneflyioniHe accortHamm cyji&cpuflOB : 

1) accoiuiaiuifl HacTypaHa c xajfcKonHpgroM , Oophhtou , mnBgogHHOM , 
KOBexjiHHOM , ra JI 6 HHT 0 U is c^axepuTOMj 2) accoipauHH HacTypaHa c 
uojiHdfleHKTou, rajieHHTOM h c^a/iepHTOM; 3) accomiamifl HacrypaHa c 
KBapiteu n hhphtom; 4) accoanaHHa HacTypaHa c aHTHMOHHTOM , nupn- 
tom is Mapxa 3HTou« rxaBHoe paajinqHe uexj& hhmm 3axxDqaeTCH b xoxh- 
qeciBe cyjii^HflOB Mep, aceae3a, MOHHdfleHa h cyptioi. 

IIoflMeqeHo, qio dojiBmoe xonHqecTBO cyjiwpuflOB. isejys b napareHe- 
3Hce c HaciypaHOM ycTanoBjieHo b tex uecTopos^eHMax, b kotophx ypa- 
HOBaa MHHepaaH3aiwa HaxJiaflHBaerca Ha donee paHHHe xtuiu, b kqtopux 
ophm H3 raaBHHx py^HHx MHHspaaoB HBaaeica xa;iBxoimpiiT. Ilpn oxom 
nocTOHHHo OTMenaeica peaxHHOHHoe B03fleifcxBHe ypasoHocHHx pacTBopoB 
Ha flOHacTypaHOBHfi xajiBxoimpHT, Bupaaaionieeca b ero 3aMemeHHH dop- 
hhtou, xaatK03HH0M, KOBsaaHHou h rjtflpooKHcaaMH xeae3a, napareHHH- 
uh HacxypaHy. B iex xe cnyqaax, xor^a ypaHOBiie pyjpi BcipeqaioTca 
b 9tmx uecTopoEfleHnax BHG yqacixoB pa3BMTHa donee paHHero xaat- 
KonnpHia, KoanqecTBo cy;iB$H,noB Menu b napareHe3Mce c HaciypaHOM 
3auerH0 yMeHBmaeicfl hjih ohh oTcyTCTByDi coBceM, h pynia cianoBaTca 
Haciypa H-KaaBUHioBHMH . 

30BHCHMOCTB COCiaBa HaCiypaHOBHX npOXHXKOB OT ^OHaCTypaHOBHX 
xhx yGTaHaBaiBaeTca He toxbko ana cyaB$nsoB Mean, ho h rjir Hexo- 
loptix npymx MHHepaaoB, Tax, npa oiiHcaHMH napareHeiHqecxofi acco- 
HH8HHH HacTypaHa c rnKpooKncaaun xene3a (reiHTOM h ninporeMam- 
tou) OTMeqeHo, qio 3Ta accoHMinia B03HHxna b pe3ynBiaie B 03 aeE- 
ctbhh ypaHOHOCHBix paciBopoB Ha CH#epHT-cynB$HnHHe shhh. B yqacT- 
xax 3 Thx MecTopox^eHHfi, rfle HaciypaHccflepxamHe npoxHnxn BunonHa- 
bt rpeiiiHHH b 3(|»$y3HBax, ohh npenciaBneHH Ha c Ty pa H-xa xbhht OB ofi na- 
pareHeTHqecxofl. accoimaijHeH. Oiccfla aanpaniHBaeTca bbiboj, qio ranpo- 
okhcjibi xenesa B03HHKai)T 3a cqei xene3a jtOHaciypaHOBHx sene3ocoflep- 
xaipx MHHepaaoB (cH^epHT, xaopm, xanBXonHpHi h np.). AHanorHqHtiM 
aBaaeica npoHcxosaemie Me ah o-Bucny t obhx cyaB$ocoae0, xoTopae od- 
HapyaeHH b Tex yqacTxax MecTopox^eHHfi, rjie HaciypaHcoflepxamHe npo- 
xjmkh nepecexaroT xpynHHe cxonjieHHH xaxBxonHpHTa is BHCMyTHHa. HHor- 
fla to ae npoHCxoxaeHHe HMe»T dapai is mipHT Hexoiopbix Meciopoxse- 

HHfi, 

CxejioBaTexBHo, napareHeraqecHHe accoouaHHii HacrypaHa c cy^B- 
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uejKH h rHflpooKHCjiaMn xexe3a npeacxaBJiHDT codofl b pane cjiy- 
qaeB pasHOBH^HocTH HacxypaH-xajiBiuiTOBoit napareHexHqecicofl accouna- 
Uhh, odoraieHHOfl nepemicxeHHHMH Bume MHHepa/iaMH b pesyjiBiaxe b3sh- 
uoxeflcTBHA rxApoxepuaJibHUx pacxBopoB c Bueniaomei! cpeflofl. 

Kax onwcaHo Buie, MecTopoxaeHHH, npeflcxaBJiHDniHe HacxypaH- 
uojmdfleHmoByD napareHeiaqecKyi) accounaimn, Ha xepptiTopim CoBex- 
csoro CoD3a pacnpocxpaHeHH Haadojiee nupoico. H 3 cy/iB$n,noB, xpoiie 
MOJiad^eHHTa, b hhx Handojiee qacxo BcxpeqaDxcfl rajieHMT, c$ajiepHx 
h pexe impiiT. Kueioxca MecxopoxfleHUfl, b Koxopux oxaejiBHue py^Hue 
xejia h ynaciKH pyjama 1 en cjioxeHH npeHuynecxBeHHo rajieHHTOM mu 
c$axepHioM, mo cd;wxaeT hx c MecxopoxjeHHHMH, npe^cxaBjiflioinHMM 
HacxypaH-raJieHHTOByD h HaciypaH-c$axepaTOByD napareHexHqecKne 
accoQHamiH. IIocjiejjHiie Bcxenaioxca aob'Jibho pejKo* IIpocxpaHcxBeHHo 
ohm THroxeDT k HacxypaH-MOJiHdfleHHiOBHM uecxopoxaeHHeu h Bcerja 
coflepxax 3auexHoe KOjmqecxBo Hojiad^aHuxa* CrasaHHoe no3B0Jiflex 
flonycxHiB, «ixo Mex,ny uecxopoxfleHHHMH, npeflCTaBjiHDinHMH xpn nepeqac- 
jieHHtie Bume napareHexHqecxHe accoimaiiHH, oduqHO oiHocuMne k ojho- 
My codciBeHHo ypaHOBOMy THny, Hiieexca He toxbko npccxpaHciBeHHaa, 
ho u reHeTaqecKaa cbhsb, 

npoHexoatjeHHe noAaBxaDmefl qaciH cy^B$H«OB b MecToposflemiflx 
codcxBeHHO ypaHOBoro Tuna He uoxex dim odBacHeno 3aHMCTB03aHHeM 
MX H3 BMemaDUHX nopOfl H SOHaexypaHOBHX XHJI, Tax KaK OHM HJIH He 
oiueqeHH b hhx coBepnieHHo, hjih ycxaHOBjieHH b hh^toxhhx KoxHqecx- 
Bax. IIoaBJieHHe dojibmeB qacxn hjih Bcex 3thx cyjiB$H,noB moxho odx>ac- 
HHXB TOJIBKO COCTSBOU paCTBOpOB, H3 KOIOpHX OHH OT/IOHeHH. 

MecxopoaseHHa, npeflCxaBUflDiuHe Ha cxypa h-kb3 pu-nupH xoByo napa- 
reHexHqecKyn accortHauHD, npocxpaHCXBeHHO odocodjieHH ox flpyrax 
MecTopoxfleHHfi, OTHocHmHxcfl k HacxypaH-cyjiB$H,nHOMy napareHe3Hcy. 
raaBHUu cyjiB$H«HUM MWHepaaou b hhx aBaaexca iihpht, b to BpeMa 
Kax raaeHHx, cife.nepHi h ocodeHHo MOAHdfleHHT Bcxpeqanxca Becma 
pejKO. Ochobhhm xhjibhhm MHHepajioM aBaaexca KBapH, oxueqaeunS b 
apyrax HacxypaH-cyaB$HflHHx napareHe3ncax b noflquHeHHou km hhmtoS— 
hou KoanqecTBe. 3xa napareHexHqecxaa accouHamui BCipeqeHa tojibko 
b HBAQseHHHX uecTopoxAeHHax, npHqeM qaciB xHXBHoro MaxepHajia Ha- 
cxypaHcosepiaHHX npoxHjiKOB HexoiopHe HccjieflOBaxejiH cqnxa»x npo- 
H3oiexinea 3a cqei dojiee paHHHX KBapu-cyjiB$HjHHx xhji. 

PyflonpoHBAeHHH, 3aKJiEqaDHHe napareHeTHqecKyD accounanHio Ha- 
cxypaHa c 8 Hxhmohhtom h uapRa3Hxou $ npocxpaHCXBeHHO THroxecx k 
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cypiMHKO-piyTHHM Me cx opoxxGHHflu • 3xii pyjonpoa'&jieHHfl, Kan ypaio- 
bu®, npoMHiaeHHoro sHaqeHza He HMeioT. OpaKQ b paBHefimeM, no Ha- 
meiiy UHeHHD, He zcKanqeHO odHapyxeHze npoMHUJieHHux MecxopoxfleHza, 
npe^ciaBjiflDiiiHX p HHy l napareHexzqecKyD accozzazzD. nocaepee npez- 
nojioxeHHe ocHOBHBaexca npexp Bcero Ha tom, qxo xeppHTopzH, 38 kjid- 
qaczze cypBMHHue z rzapoiepMajiBHue ypaHOBue MecxopoacfleHZB, Hepepo 
TflroreioT apyr k flpyry. C flpyroB ctopohh, bo MHorzx MZHepaaax ypa- 
hobhx MecTOpoacjteHHH, b iom qzcae h b HacxypaHe, oiMeqaioTCfl 3aMex- 
Hue KOJiHMecxBa cyptMti# BezymaMz ehhbhumz MZHepaaaMZ b tom z apy- 
tom cjiyqae hbhhdtch KapdoHam z $H»opzT. 3 th <J«kth no3BoxflDT bz- 
Ptb onpe^ejieHHyD cbh3b Mes^y ypaHOBHMz pypnpoHBHeHHHUH b cypBMH- 
HO-piyTHHX MeCTOpOSfleHMflX M COOCTBeHHO ypaHOBHMH MeCTOpOXJteHHHMH. 

HacTypaH-^jiDopHTOBaa napareHeTzqecKaa accouzazza, KaK h za- 
CTypaH-KaJiBUHTOBaa, b CBoeii TznwqHOM npoaBJieHzz no MHHepaaorzqec- 
Kowy cocxaBy zcKJUoqzxejiBHO npocia. B npoxzzKax, npezcxaBJiHDinHx 
flaHHyc napareHeTHqecKyD accozzazzi), Beaman poHB npHEapeaczr Teu- 
Ho-$zoaexoBouy $ji®opzxy h HaciypaHy. CynBjH.HH pia sxofi napareHe- 
TzqecKott accozzazzz He xapaKTepHH* KojizqeciBO zx xpaBHe HzqioxHo, 
a zx cimcoqHHB cociaB MeHaexca ox MecxopoKfleHza k MecTopoxzeHZK). 
CxoflCTBO pyx BuineHa 3Ba hhhx napareHeizqeCKHX accozzauzit no^qepKH- 
BaeTca xaKxe xeM, qio zHor^a bo $jijpopzr-HacTypaHOBHx npoxzaKax 
OTMeqaroxca xe zjiz zHue KojizqecTBa KapdoHax-KajiLzzxa z aHKepzia. 
Opazo MeciopoxpHza, b kotophx cooTHomeHze napareHHtix uajiBZZTa 
z (JuiDopzTa KozedajiocB (5u b nz/poicoM npeaeae, He yciaHOBJieHO. 

CBoeodpa3ze HacxypaH-piapceHH^Hofl napareHexzqecKoM accozza- 
Uhh uzHepajiOB 3aKjnoqaexcH b tom, qxo 3,necB napareHHHM HacxypaHy 
HBJweicfl He cxojibko KajiBHHx, ceojibko aHKepzT ,-MZHepaa , cozepxaipfl 
flo 16# 3aKHCHoro xeae3a* Ha npzaepe axzx MecTopoxzeHzH mh MoseM 
ycraHOBZTB BO3M0XH0CTB OflHOBpeMeHHOrO OTJIOXeHZfl H3 ypaHOHOCHHX 
paciBopoB okhcjiob ypaHa z EapdoHaxoB c dojibmu KoazqecTBOM pyx- 
BaxeHiHoro *ejie3a de3 BzpMoro oKzcaeHHH nocjieflHero, i.e. xapxz- 
Hy, odpaTHyn xofl, Koxopy® mu HadxDpjiz npz $opMzpoBaHzz, napare- 
HeTzqecicofc accozzazzz HaciypaHa c cyzB$zpMH Mezz z HacxypaHa c 
KaJiBZZTOM h rzzpooKzcjiaMH xeaesa* 

B HeKOxopux ypaHOBux MecioposfleHHHX HaMeqaexca 30HazBHociB, 
KOTopaz BHpaxaeTCH b tom, zto b BepxHzx qacinx pypux Tea z Ha 
zx (JwaHrax npeodjiapioT HacTypaH-xapdoHaiHas x HacxypaH-czjiHKaxHo- 
cyjiB^zzHaa napareHexHqecKze accouzarizz, 3xz accoozazzH c rzydz- 
Holt CMeHaioTCH HacxypaH-rajieHHTOBofl, a saxeM HacxypaH— MOHzdpHz- 
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toboB. B hhkhhx qacinx b napareHe3ace c HacxypaHOM b ojihhx Mecxo- 
poacfleHnax HadJiDflaeicfl ycajieHae pojrn KBapna, b apyrHX-xajifcHaia. 
HaueqaBmaacfl BepiaKa/iBHaa 30H8Jibhoctb b ypaHOBHx py,pux xejiax 
no3BOJiaeT b hokotopux cjiyqaax oueHHBaiB 9po3aoHHHfl cpe3 Mecxopos- 
fleHufl a TeM caMHu yciaHaBJiMBaTB ax nepcneKiaBHocTB Ha rjiydaHy. 

H3yqeHHe cocxaBa HacxypaHOBHx xhji a npoaajiKOB noua3HBaeT, 
mo uHHepajm b hhx odpa3y»x TOHHaflmae cpacxaHHH apyr c apyroM, 
qio ocodeHHO oihochich k cyjiB$aflH0-HacxypaH0B0t napareHexaqecKO# 
accoqwauHH. IIoflodHHe B 3 aHMooiHomeHaa ues^y MHHepajiaua MHoraMa hc- 
iicaeflOBaTeaaMH paccuaxpHBaDxca KaK pe3yaBiai pacKpHc T8JiJia3aiyiH 
reaa cjioxHoro cociaBa, h b oiom cjiyaae xpyflHo roBopHTB o nocaesoBa- 
xeaBHOCTH BHfleaeHHH oiaeaBHHX uHHepaaoB. O^HaKO Hapa^y c xaKHMH 
cpacxaHHflMH vHorae npoacajiKa, ocodeHHo HacxypaH-KapdoHaiHoro a 
HacxypaH-^aioopHTOBOro cocxaBa, aMeioi oiqexjiaBoe caMMexpaqH0-3OHajiB- 
aoe cipoeHae. B ax 3aa&daH,nax pacnoaoxeHH KBapn, reiax, reMaxax 
a MHor^a dapax, Koxoptie oxaarajiacB jko HacxypaHa ana oflHOBpeMe hho 
c hhm. Ilocjie HacxypaHa BHjeaaaHCB napax, MoaadseHai a spyrae cy jib - 
a xaicxe Kajitnax ana $jnoopax. 

TaKHM odpa30M, H3 onacaHHfl napareHexaqecKax accoaaaijHB ypa- 
hobhx MHHepajioB CoBexcKoro CoB3a mosho caejiaiB cjie,nyj)mae ochob- 

HH6 BHBOflH. 

1. YpaHOBHe Mecxopox^eHHfl CoBeTCKoro Co»3a pa 3 MemaE)icfl npez- 
MymeciBeHHO b khcjihx 3$$y3HBax a HHxpy3HBHHx nopo^ax, pexe b 3$cpy- 
3HBHHX nopojo;ax cpeflHero cocxaBa, MeiaMopt&aqecEHX nopoaax a Kpa0- 
He pe,nKO b ochobhhx nopo^ax raddpo-flaopaxoBoro cocxaBa. 

2* $opuapoBaHae doji&maHCiBa ypaHOBHx MecxopoacfleHaS npoacxo- 
pjio MHorocxaflaMHo a npoxeKa.no tfnaTejibHoe Bpeua. YpaHOBaa Ma'Hepa- 
JIH3aHHH CBH3aHa c 3 aKJIBqHTeJIBHHMH, qaCTO 3aBepniaDIHHMH exaflBHMM 
MHHepajIH3aHHH, 

3 . YpaHOBHe py,HHHe xejia odpasyuica KaK nyxeM BHnojiHeHHH ox- 
KpnxHX nonocxefl, cjiaraa acajiBHue ana miOKBepKOBHe xena, xaK a Me- 
xacoua imhcckhm nyxeM, odpa3ya BKpanaeHHHe py^u. 

4. K qacjiy nponeccoB, ocodeHHO djiH3K0 ctohiuhx k $opMapoBa- 
hhe ypaHOBHx pyjHHx leK* othocaich mejioqHoft MeTacoiviaT03 a Kapdo— 
Haxa3aHHH. IlepBHfl H3 3 THX npoueccoB HecKOJiBKo onepesaex oiJioxeHHA 
ypaHOBHx MaHepajioB a name Bcero BHpaxaexca b odpa30BaHaa 30H ajiL- 
dKXH3aiinH H C epaiyiXH 33 HHH e Bxopofi npouscc OdHHHO CHHXpOHeH OXJIO- 
seHHB ypaHOBHx MHHepaHOB, ho qacTO KapdoHaTH BH^eKHDica xaKxe noc- 
se ypaHOBHx MHHepajioB, 3aBepiuafl $opMapoBaHae MecioposfleHafi. 
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5. HsyqeHue ypaHOBax uecxopoxxeHHi! noieasajio, qxo aHoraa Ha 
cocraB py^HHr xen cymecrBBHHoe BjiHHHHe OKasuBaiOT BMemaaipe nopo- 
H BeneciBO donee pa hhhx rM,npoxepiiamHHx xm. Pa3MqHne HHHepa- 
JIH, C KOTOpUMH B3a0MOflefiCTByDT pyflOHOCHHe paCXBOpH, B TOfi HJIH 
aHoa cieneHH paciBopaioicfl 0 b'&obl nepeoxnaraioicfl. OcodeHHo HHzeH- 
CHBHoiiy 3aMemeHHD nojiBepraJOTCH imHepajm, coaepacaiime b CBoeit cocia- 
Be flByxBa^eHTHoe 2cejie3o, a raxxe pa3HHqHhie cyjn^HjH. IlepeornoaeH- 
Htie MHHepa^H Moryx coaepsaTi, ie se aneMeHiu, hto u paciBopeHHtie 
ho Hepe^Ko B03HHKaior UMHepara, b icoxopax qacit BneiieHTOB nonyqeHa 
03 BMemaDnefi cpe^n, a Biopaa qacT& npHBHeceHa rHflpoxepMajiLHHim 
pacTBopaira 03 MarMaiKqecicoro oqara. 

6. B Meciopo^eH 0 flx CoBeTCKoro Co»3a Haadonee nrapoxo pa 3 BHiu 
napare H e30CH okhcjiob ypana, ocodeHHo napareHeiHHecKHe accoiwamiH 
Ha cry pa Ha c cym^aim. Cpeaa nocne*HHX HdcjimniemHo HHpoKoe pac- 
npocTpaHeHHe nojiyqana HacxypaH-MojiHdfleHHioBaH napareHerHqecKafl 
accoipjauMfl# 3HaqHie^LHa xaK&'e pom napareHeiHqecicoH accoHnaima 
HacTypaHa c k8jii>hhxom. OcxajiBHtie napareHexagecKHe accoiwaium Bcxpe- 
qeHH Ha or pa hh qeHHux leppuiopHHx. 

7* H3yqeHHe peaicuHOHHHx B3aHMo,ne2ciBHB napareHHtix HacxypaHy 
0 AOHacxypaHOBHx MHHepanoB nosBouez c^ejraxB bubo* 0 BecBMa pa 3 - 
Hoodpa 3 hhx ycjioBHHx, b kotophx npoxeicaiOT npopeccH MHHepajioodpa 30 - 
B3HHH* B OflH0X WezOpomeHUZ OiqeiHHBO BHflHO OKHCJIflEInee fleftCTBUe 
ypaHOHooHHx pacxsopoB Ha donee paHHHe MHHepajiti, b apyrnx Mecxopox- 
* ax * 0HaCT ypaH03He MHHepajiH KOHxaKTHpyior c ypaHcoflepiaJiHMH 
maim des cneaoB hx kopposhh h oKacneHHa. CaejoBaTeawo, rnnoreH- 
ae ypaHOB.ue inmepajiH Moryx BnaenaiBCH 03 rH W oxepuaxBHHx pacTBopoB 
BecBMa nmpoKOM flHanaaoHe OK0ca0xexLHo— BOccTaHOBMiejiBHHX ycnoBKS. 
8. B 3aB0C0MocT0 ox ycjOBKS, b kotophx npoTeKa»r npoijeccH 
MHHepa aoodpa 30Ba ma , ypaH bxoaht b pasjiHqHtie MMHepanw c nepeMeH- 
. oTHoraeHHeM U h U . B CHMKazHofl napareHeiHqecKoa accomia- 
H00 rjiaBHHM ypaHOBHM MHHepanoM HBxaexcH caanKax qexHpex-n necia- 
BaaeHXHoro ypaHa c Kpa2He nepeMeHHHMH cooTHomeHaaira U* H U.* 6 
aiawMjLHae Maccn ypaHa yciaHOBjieHH lamte b imHepaxax, napareH-" 
hhx HeHaffteBHiy. Ha okhchob ypaHa xapaKTepHHii sBJaeicH ypaHHHHi 
* “f 5 ^P aKIe P H ™ HacrypaH. B HaciypaH-KapSOHarHoa, HaoiypaH- 
yjB$njHoa, HaoiypaH-jaapce hhjhoS h HaciypaH-moreHi«Holt (too- 
P0TOBOS, napareneTHqecKHX accpimaimax raaBHHH ypaHOBHM MimepaaoM 
HB^aeica HacxypaH m BiopocreneHHHM-ypaHHHHi. KaK a B cajiaKaxax 


Approved For Release 2009/08/19 : CIA-RDP88-Q0904R0001 001 20032-3 



Approved For Release 2009/08/19 : CIA-RDP88-00904R0001 001 20032-3 

- 43 - 

ypaHa, cooTHoneHue h 'll * 6 b othx unHepajiax Ko^ed^ercfl b 

B8C£Ma nmpoKHX npexejiax. B napar8He3nce c okhcjiqvh xexe sa b cocTa- 
BQ HadypaHa pe3K0 npeodjanaioi U0 5 $ b napareHe3Mce c cyjifcqMfla- 
mh yBejisniHBaexca KojumeciBO U0 Z . 


3JI 


/ 
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fHC.t.IJjiaciHHKH MOJiHd^eHHTa (c5ejioe) cpe^n BH#ejieHHii HaciypaHa 
(cepoej. DIjih$ no/iHpoBaHHH0.x 60 



Phc.2.Mmh KOJiJioMop^Horo MOJinoiteHura - <,cepoe; BOKpyr iioneie 
HaciypaHa (leiiHoe). Eeaoe - rajieHm. HIjih<| nojuipoBaHHuH. 
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Pnc.S.raJieHHT (de/ioe; BHtnojiHHei npocxpaHciBo Meajty noqicaMM 
HacTypaHa (xeMHo-cepoe). nojwnoBaHHbiiLx 85 



Pmc .4 .Mmii TOHKOMeEiyg^EToro cepnuHia (dejioe) Ha kohtukis 
HaciypaHa (qepHoe; c Bwemaioiueft nopoflofi, < 1 * 0 x 0 npHnojrapu- 
saHHoro odpa3Ha.x 15 
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Phc ,5,HacTypaH-c<pajiepHT0Bue 
TeMHo-cepoe - Haciypa 
CTaJIJIH - KBapU, UlJIH'p 


no^KH. CBeuio-cepoe - c^a^epm. 
h ? * Pejioe - rajieHHT; qepHue Kpn- 
noJiwpoBaHHuit. x 50 
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PHC*6.Jl^HflpHTH ra/ienKia ^uejioe; b M0JiH0,neHHT6 (cBeuio-cepoe). 
TeMHo-cepoe ociiOBiioe no;ie - ccpajiepMT c o^hho^hhmh noy- 
KaMK HacTypaiia b Hew. DIjih$ nojinpoBaHHu0* x 40 
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PHC,7«CxeMa pacnpejiejieHHH pa3JiiWHHX napareHeTH- 
qecKHx accouHauHfi HacrypaHa b MeaHo-Buc- 
MyTOBOM MecTopos,neHiiM (npo^oflfcHafl npoes- 
Umh Ha BepTi^KajijbHyio iuiockoctb , 

1 - ywacTKH c vieflHo-BHCMyTOBLiMM MHHepajiaMw ; 2 - yqa- 
ctkm , otforameHHtae roipMTOM; 3 - y^acT'KM c oe^Hoii BKpan- 
jishhoctea) nwpMTa ; 1-1 - hmehhh rpaHMpa pacnpocTpa- 
HSHMfl HacT.ypaHa c ¥ e #ko - b w c wyT o blimm MWHepajiaMH ; 
fl-D. - HH&iijja rpa Hi'i qa pa cnpo CTpaHSHM h HacTypaaa c 
M&pita 32 TT om ; Dl— III - hmhhh rparoipa pacnpocTpaHeHMa 
wacTypaHa c caMopo^Hofi Me^bto, caMopofluaM bhcmj/tok 
ii OKiicjiaMH iejie3a ; 1 Y— 1 y - hmshhh rpaHiuja pachpocToa- 
hshhh liacTypaHa c icajibi^iiTOM 
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Phc ,8,JleHflpHTOB;i£Hoe BUfle/ieHHe caMopo^Hofi Mejyi b Kajimuxe h 

HacTypaHer c -caMopoflHan h - HacTypan; ku, -Kajibnni. 

1UJIH(|) [ 10 JIHpOBaHHH0 , CHflTO npH OflHOM HHKOJie, x 85 
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PHC.9,Ta<5jIHiqaTbie KpMCTaMH BHTTEXeilHTa 
ie hjih Hapacraioipe Ha HacTypaHe. 
npH OflHOM HHKOJie. X 410 


JL MKJIDqeHHBie B KaJIBHH- 
HljIMfp nOJlHpOBaHHUri. Chato 



PMc.IO.CipoeHHe HacTypaH-KajiBijHTOBoro nDoamncs * v - tn Pwna u 



i 
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Phc. 11, Jtee reHepapH HacTypaHa (cBeTno-cepoe h cepoe) cpeaa 
KajdoHaia (TeMHoe). Bejioe- rajieHHx. UIjih# nojiHpoBaHHHK . 
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PHC.I2.MnKponpoacHJiOK HaciypaHa (y) c KajiBUHiOM (ku) b KBapue 
(kb y , 1 Ujih(J> n ojinpo bq hhuM » x 210 



PHC.I3.HacTypaH-Ka^fcUMT0BaH n<ma 9 CBeT;ioe - HacTypaH. 
TeMHoe - Ka.in&uHT, Ul/iHro nojinpoBaHHUii. x 300 
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- c '*l 






sraa 


Pmc .I 4 # KoMOMop$HHe m c(|)epojiHT obh 6 odpa30BaHHH HacTypaHa i 

KapcJoHaTe. IDjih$ no/mpoBaiiHufi. x 800 


















PMc,I5 9 HcTypaH (1) 3aMeniaeTCfl rH^poHacTypaHOM (27. TajieHHT 

\3J* reMaTHT (4). IiljIMfp nOjlHDOBaHHHfl. X 360 
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Pnc.I6.HacTypaH b xpojiHT-rHflporeMaiHTOBfcix nopicax: xji-xjiopht: 
rM-rHapooKHCjibi sejie3a; y - HacTypanj rjiT-rajieHHT: m- 
;ajiBmiT. I1 Jjih(|) nojinpoBaHHHfi. x 300 4 



Phc ,I 7.3aMemeHHe xajiBKonnpnTa (xnp) dopHHTOM (Ph): rT-rmpo- 
okhcjiu aejie3a; kb-kb&pp; y-HaciypaH; kp— KSJ iBpiiTe, Mod) 
nojmpoBaHHBia. x 160 


•* *»• 
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PHC.I8.Ka&Mti HacT'ypaHa ^cepoe; BOKpyr flnapfceHH»0B CCenoe;. 
TeMHO-cepoe - KBapij. n-JiMpoBaHHHH. x oo 




Pnc.I9.MajiaK0H\i; w anaTHT b po,ny3kTOBO0 nopoae. 
npo3pa^HHM, x 56 


^in 



rss.srjL.il 


’hc ,Z0 t MHuTaMU HeHajuteBMia (cepoe, ipeinwHOBaToe) b ajibome 
111 jih* npo 3 paMHbiM. x 150 
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